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rresponading to tl 
icl tters of the alphabet 
resent als 1 Maya, for it 
(Th Ds 1953 that 
th tters ime ft nam« 


laracters 


uickly established that 


Landa’s informant had drawn for the alphabet 
si I s with Maya names corresponding 
with reasonabk oseness the sounds of the 
Spanish letters. For a one glyph is the head of 

turt Yucatec; for b (Spanish be) it 
a footprint, symbol throughout Middle America 
for road urney (be in Maya). For c (pro- 
nounced say) the informant drew the month 
sign Zec (pronounced sayc). Unfortunately, a 
listress y la number of Spanish lette1 
nd in e. One of two signs for | (ele) seems to 
be a (le) n (ene) it is probably the tail 
(ne) nonk The head of the god Xipe 
eems to stand ri ind vomiting (xe) man 
ms t t tion corresponding to x. Some 
s; others indistinct or escape 

inter} t 
Severa luctions can made: 

1. Correct syn for road, turtle, the month 
Z t ative ti, and the u bracket make it 


certain that Landa’s informant was acquainted 


the informant drew 


use fora syllabic 


r alphabetic writing. For instance, footprints 


fairly common in pictures of travel and 
perhaps have other meanings, but only twice in 


the whole range of Maya writing does a foot- 
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| ECENT disagreen ft h, ty 
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print appear as a glyphic element, yet be is a 
component of many Maya words and b is a 
yery common consonant. The head for p, per- 
haps, pek, dog, for the distinctive eye occurs in 
me picture of a dog (Dresden 21 b), appears as 
2 glyph only twice in the codices (Zimmer- 


} mann’s Glyph 716). Therefore, it can hardly 


- 


have been in everyday use to represent the 
sunds pe or p. The sound x (English sh, the 
Arabic shin) is very common in Maya, but 
dyphs of vomiting men are not. Turning to 
vowels, we may note that both elements given 
the sound value o, two of the three signs for a, 
nd one of the two signs for u never appear as 
main signs, as one would expect if there was 

system of writing such as Landa describes, 
for most Maya words are monosyllabic, and the 
combination consonant-vowel-consonant is com- 
monest. Moreover, the supposed glyphic equiva- 
ents of vowels with the exception of the u 
signs are also quite rare. 

3. From the above we have concluded that 
Landa’s informant was acquainted with the 
jieroglyphs, but gave for some common con- 
sonants of the alphabet glyphic elements which 
ery seldom appear in surviving Maya texts, 
ind for vowels he supplied elements which 
the 


we for rare and, in addition, 


fixes rather than main elements such as one 


most part 
would expect were there an alphabetical system. 

We can now make one of three deductions: 

the informant did not supply material for 
reading Maya inscriptions by an alphabetic or 
syllabic system because none existed; b, there 
was such a system but it was not used in the 
surviving Maya texts; the informant wished 
to deceive Landa. That Landa’s system per se 
cannot be used to read the glyphs is too well 
known to need comment (I omit the question 

modifications and expansions which various 
authors have suggested in recent years as not 
If the informant 
was giving data on a system which has not sur- 
vived, the alphabet is purely academic. Delib- 
erate deception is a possibility, but not a proba- 
bility, 


pertinent to the discussion). 


for as we have seen, some glyphic ele- 
ments certainly have the sound values assigned 
them. the in- 
formant did not supply an alphabetic or syllabic 


We must accept deduction a, 


system because none existed. Landa’s informant 
was probably Juan (Nachi) Cocom, who, he 
tells us, was very intimate with him and gave 
him much information on the old ways. This 


Cocom, a former halach uinic (head chief), 


| HIEROGLYPHIC WRITING IN MIDDLE 


AMERICA 351 
certainly knew as much about the Maya hiero- 
glyphs as anyone, and presumably would not 
have hesitated to give information which would 
have glorified the Maya past. 

Those two words Landa gives, le and ha, tell 
us a great deal. It is not difficult to picture the 
thatch and white-washed walls of cal y canto 
with lizards basking in the sun of the early 
afternoon, and, as part of the scene, Landa, hot 
tempered and impatient as we know him to 
have been, and Cocom mentally digging in his 
heels. Landa is ploughing through the alphabet, 
and trying to make Cocom understand what he 
is driving at. He tries to get from Juan a glyph 
for the letter |, and repeats “e-le, ele” —remem- 
ber that he writes that the Indians had to be 
told that | has two syllables or letters. Cocom 
finally comes up with elel, to burn, and gives 
Landa the sign of the three hearthstones, sym- 
bol for fire in the Maya area from time imme- 
morial. Landa misunderstands, and demands 
the symbol for le, noose or snare, for which 
Cocom supplies a glyph, very common in the 
codices (about 100 occurrences). Once it ap- 
pears over what may be the elel element above 
a picture (Codex Madrid 91 a) of a bird caught 
in a snare. Cyrus Thomas (1893) and Knorozov 
consider this proof that this element does have 
the phonetic value le, but the same combina- 
tion appears on the adjacent page 92 a above 
a picture of a deer caught, not in a snare (le), 
but in a deadfall (petz’). There is no noose at 
all. Of the approximately 99 other occurrences 
of Landa’s le element, not one seems to belong 
in the fold with the one occupant pictured on 
Madrid 91 a. On the other hand the elel ele- 
ment appears several times above pictures of 
snares. Landa’s le may well be both a snare and 
a delusion, but it cannot also be a deadfall. 

To return to our early afternoon in 16th 
century Yucatan, Landa draws the glyph (Fig. 
1 a) which now reads elel-le-elel-le, a most im- 
Maya combination, and which he 
would have us believe is the Maya way of writ- 
ing le. 


possible 


It is obviously the result of a misunder- 
standing perhaps brought on by loss of temper 
and Maya stubborness. 

Practically the same thing happened with the 
attempt to write ha water. Landa clearly said 
h-a, ha, but as he pronounced h Spanish fashion 
as achay probably with a slight aspirate, he got 
a tied-up length of 
cloth, pretty obviously standing for hach’, a 


the head of a turtle, ac, 


term for tying up trousers or skirts with a sash 
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is can be seen by comparing it with water 


and at Classic sites 
| e, f). Knorozov misidentifies this sign 


ve lunar postfix, assigning the 


the | c value ha or, more frequently, ah 

Poor Cocom, quite at sea, had produced ele- 
nents < responding to ac, hach’ and ha to rep- 
resent ha, water; Landa, equa uncompre- 


¥ drawn them in his notebook. 
Cocom probably took the hach’ sign, like b« 
ind | le from m 


Nev rth Css, 


mtextual sour 


there certainly is a strong pho- 


net nent in Maya writing, but it is, I be- 

liev very largely a matter of play on homo- 

nyms, in other words rebus writing (Thompson 

1950: 46-7, 269-70, 289-91; 1958). However 

that is liff rent matte lp! i 

betic ibic writing, althou til 
m oped along th I 
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For Tenantzinco, pl: t litt 
vall, is vN as a parapet, tenamitl, and unde 
it, th w lf of a human body, tzineli, t 
represent t nonym tzin, sma I 

ti nitted (Fig. 1 ¢g The postfix tlar 
near, is nmonly drawn as two teeth, tlanteli 
Mixtlan, near the clouds, is painted as a cloud 


teeth (Fig. 1 h). Note that 


mixtli, below tw 
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to our European way of thinking the spoken | 
syllable of the draw- ly 
ing; we would read it downwards as Tlanmix- | tiot 
| 
til. 


S reverse the arrangement 


nder Spanish influence Nahuatl writing yn 


showed a great increase in rebus writing, but it * an 
also developed in directions of whic 4 
no indications in the pre-Columbian rn 

The present copy of Codex Xolotl i 

| 
decade or two after Landa prepared (ab 
4.D. 1560) his alphabet, well illustrates thes Az 
processes. The Nahuatl authority Charles Dil 
ble (1940, 1951) has made outstanding contr As 
butions to the problems of historical codi 
' 
by his catalog and discussion of the S 
that codex and by his scholar nta 

n the whole dex. He tes (1940: 110-2 s 

( xX 
H ré t il us VI 
in 1st as ll M 

tens but th at 
rebus writing: t 

t invt n ppr icnit t \ 
sa transitiol S W t 


vrit t t (19 
ade t tant points that t rm 
tains far n xamples 
the latt nd that it | ‘ ' 
placed as ( Boturin I 
be read fror ti trom upw ] if 
n blocks to be read frot f rigl 
ine, in European fash O S 
ing not narming exam I ting 
in this codex: the glyph of the great Vice t 
Antoni le Mendoza, is a mague} 
int, 7 r rabbit ( rnere 
no d in nahuatl (Fi i) 

A word should be said about Testeri: ‘ 
form of writing, largely pictorial, used until the 


nristian 


and named after Jacobo de Testera, 


i1tea 


can who reached Mexico in 1529 and is cred 


with its invention (Leon 1900). Seler (1904: 


| 
| 


9 belt, and for ha a badly drawn water symbol 
witn 
NAHUATL AND 
We turn now to Nahuatl! hiet n tl 
KI \ l t if Mar uitu a I t I Wel 
nauest ( | 1576, wl nart det 
4 
persons. There is a certain us fr Is writing. 
Codex Mendoza, an immediate post-( umbian 
part f the Azt tridbut st, Nas pl 
19th century for teaching Cig doctrine, | 
a 


inmMI1x 
writir 
Dut 
ere a 


21-8) illustrates and 


1911) 


Tozzer 


es full 


deciphers one text; 


illustrates another and giv cita- 


ms. Pictures, largely European in design and 
ception, served to teach the creed, catechism 
God Almighty 


nd so on. is shown with Euro- 


an orb and scepter, or as a hand, a medieval 
ntion for God the Father. The entrance 
hell is the open mouth of a monster as in 


al “dooms ut closely resembling the 
Aztec cave symb the open jaws of the earth 
ter. a remarkable example of convergence. 
Ascent and descent are shown by a European 
lider. Neve less, there are some native ele- 
nents. The ‘lyph for heart yollorl, stands 
for heart, : aced in the jaws of hell it may 
so stand for interior (comp: l ot 
xe heart or interior of the mountain) 
In Codex Mexicanus 23-24 (Men 1952) 
x Test rial ind redus wi nN ur ll iT) 


indie um! bu (!) is tl 
Al ya ) t 
( st is cy 
whereas in | t 
f the s: 
und 
At t : t 
orice Th 
t presumal Tor 
547 t | La 1909 
235) wil ft Mex in 1547. In any case it 
ise before 1555, the year in which Las 
s s gen thought to | npletec 
sA getica historia lowing a short note 
“Columbian codices which he says he 
en, he writes 
\ 4 
wt Ss Ss 
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Christian doctrine written in their figures 
I 1 it by means of these as I read a 

TI inge sa e by r 
imiration. (Translated from Span 


Las Casas is slightly in error for amen is two 
Gushing water corresponds to atl (a 


In comp vunds); 


maguey is metl. In crediting 
vention to the Indians, he gives, as always, 
the benefit of the doubt 
Probably should be 
Indian and Spaniard, for the friars 


doubt 


to the Indian when 
due. the credit 


built on Indian founda- 


mucn 


tions. 

[his form of rebus writing — for example, 
pater noster was written as a flag (pantli), a 
stone (tetl, for there is no r in nahuatl), a 


prickly pear (nochtli) and again a stone (terl) 
straight 
phrases in Codex Xolotl and in 


European fashion, in 


remarkable bur- 


writing. Codex 


S iposed 1550-64), for instance, has a 
xtur f pre-Columbian glyphs, Testerian 
ns (Leon 1933). Year 


Writing, al new adaptati 


—~7 Tecpatl, 8 Calli, and so forth — 


-( mbian, but the glyph for Christ- 


n-sided shed or stable straight from 
B Testerian. The use of the cursive 
with numerical dot to indicate 


and the formation of a 


ne 


slicing in half the flag (nahuatl 


r 20) and object over which it 
lies are mental advances the pre-Columbians 
nade. A charming example of accultura- 

tion in another document is a hand holding 
arge iron key as the name glyph of Juan Tla- 
tlin, for tlatlati means he who hides, shuts up 
a thing (Seler 1904: 217). 
23-24 (Mengin 1952), 


Testerian writing, is the head of a bird (tororl) 


the 


In Codex 
Mexicanus alongside 


below what seems to be a plant (centzontli) of 
as the glyph for All Saints Day; toto centz 
is not a bad rendering of Todos Santos. Perhaps 
shift of 


o marks a very rare deviation 


maize 


because of language difficulties this 


rom e to 
Columbian practice, but in compensa- 


that laxity the enclosing consonants of 


the syllable are unchanged. Note the inversion, 


tne 


glyph for Mixtlan, the santos being 
above the todos glyph. 


The 


qgetain us. 


Valades alphabet (Brinton 1886) need 


It was a stillborn child of pure 
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Fifty years later, Benjamin Whorf (1933, 

I | 942), declaring that only a trained linguist 

KNOW! uld tackle the glyphs, retrieved Landa’s 

Iph Iphabet from the attic, and added to it. The 


ya, he claimed, would have spelled cab 


vith glyphic elements representing c-a-b or ca-b. 


Stypl The glyphic element ca could stand for ca or 
Sup- | for c; it could not, he maintained, be used for 
ce, or ci. His attempt to read the codices 
Kat hovoed d 


S gged down in failure. His second (post- 


ry tus) paper revealed no noticeable progress 
t the eight intervening years (Thompson 1950: 
panish | 311-3), whereas, if a system is alphabetic or 
( ne must progress with gathering 
ntum after the first decipherments have 
made. Whorf’s ideas found no accept- 
t ind have been forgotten. 
t Recently J. V. Knorozov (1952, 1953, 1955, 
58a, 1958b)} claims to have solved the prob- 
t th what he terms a Marxist-Leninist 
basing his work on Landa’s alphabet. 
THE KNorozov APPROACH 

Knoroz bases his work on the Landa alpha- 
t but he, too, treats it eclectically. Landa 
listiz shed between letters with and 
t ttal stoy refully giving glyphs for 
p’ and for the velar and palatal ka and 
ku and cu in accordance with Maya 
Knorozov discriminates or not as the 
kes him. He pays no attention to the 
+, | scapabl lence that Landa was naming, 
nouncing, the letters of the Spanish 
t, and so reads the Spanish (pro- 
t ) ul 1 say) as a hard and even as a k 
r) in kek. Landa’s | (ele) is identified as 
yph to which the sound value lu is given. 
ke others, Knorozov ignores the examples of 

formation which Landa gives. 
B lly, the system is that one constructs 
I syllabic word (to simplify matters I shall 


1S ss Only the more numerous consonant- 


consonant words) by taking a glyphic ele- 
orresponds in sound to the open- 


and adding to it a second glyphic 


the first letter 


of which corresponds to 


st consonant of the word to be formed. 
ca and bat 
inal b, choosing for the final consonant 

glyph with the This is 
| what Knorozov construc- 


but 


th ynne would write cab as cat for 
same middle vowel. 
terms synharmoni 


there are sO many exceptions to it 
for example, mu-ti read as mut, mu-ca as 


muc) that it can be ignored. 


| 
| 
| 
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There are also exceptions which 
Knorozov makes to his own rule that the first 
glyphic element rigidly adhere to the c +-v of 
the sound value. Thus, Landa’s ma sign is read 
as mo in mok and as na to make napahan; the 
yax affix is read not 
itzhal and 


many 


ynly as yax but as hal in 
as hol in cahol; Knorozov’s nal be- 
comes mal in oxpocmal and mol in molhal; 
his om is om in olom, an in napahan, and hun 
in hunabah (although the Motul dictionary 
lists hun with intensified h); chac (red) can 
also be read ta as in takan (but chac does not 
shift to ta in any Maya dialect); the hand 
glyph is both the God Chac and chuc; the affix 
read pidz’ becomes p’iz in et p’izan (a remark- 
able shift) and ped?’ in pedz’kin; kin becomes 
cun in yaxcunah and so on. Clearly, one has 


much freedom in the matter of the vowel. 
(Note that in two or three cases Knorozov 
gives the impression that these variations in 
spelling are Maya, for example, that pidz’kin 


is a Maya variation of pedz’kin. Such is not the 
case; they originate with Knorozov.) 


A doubled 


as in the reading takan where two kan signs are 


element can be read as a single, 


present, or can be repeated as in cu-cu to give 
uc or ce-ce to form kek. Phonetic elements 
can be passed over, as with the n element after 


glyph Chac or an affix may be added 


to reinforce the reading, as the na element 


added to the tun sign to indicate the tun ends 
inn— tun-na equals tun. 

[The order of reading in a system of this 
nature is obviously of the highest importance, 


but here, again, there is no hard and fast rule. 
Normally, the order is left to right and top to 


bottom, and if there are two postfixes the one 


In the 
case of the glyphic compound read cutz, a re- 
versal of order produces a reversal of sound, 
and the glyph is read tzuc (Knorozov 
288). E (1958b: 469-70) 

arrangement may conform to esthetic 
considerations. The glyph mu above ti is read 


xelow is read before the one to the right. 


1958: 


lsewhere he tells us 


that the 


mut, but the order is not infrequently reversed, 
and one would suppose it should be read ti-mu, 
tim, but this supposition is incorrect; this is to 
be read mut also. If that reversal of order is of 
no consequence, if one can read it either way and 
shift an occasional vowel, one is obviously play- 
ing the game of decipherment with deuces wild. 
This brief outline oversimplifies Knorozov’s 
readers should 

(1958a: 


him 


As Knorozov 


ideas, and in fairness to 


read his papers. 286) 


| 


laims t have deciphere i the 
ntury of others’ failure, 
merits discussion. I propose: 


use of sou materials; b, t 


Source Materials 


Knot \ depends for Maya 


Motul dictionary and the quite 


Christian virtues 


seur de Bourbourg vocabulary, of 


ton (1882: 75) wrote: “I can say 


t ntains about ten t 


sources an are incorrectly 
words w K noroz nat 
ind, f g de Bourbourg, ass 


i”? t S t, citing tne 
It I \ a mmon n 
} 

anc I is the pair as 


(un St if jal ab 1s 

I I 1 aS SOW 
Oczal t nn Yucate 


translates “at a happy time.’ 
fiy n the Motul 
abt translat it as 


he fles Dservant of Cx 
nab hast same meanings 
a tortunate thing as its ill 


translat “fortunate (bien 


souls of those who keep God's 
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yphs after a ments.” It is highly probable that the clerica 
lis achievement uuthor either made a slip here or used the wor | re\ 
a, t view his because tl who had all the t! 
Eee) criticize his tech- mprehended in the word ch’abtan necessat In 
nique of pherment; specifically t m- had blissful s . Knor lrops no hint that cl 
par lecipherments of two glyphs as read by lsewhere thet SI ssociation of the wor An 
nin me, both being vit t a} wit! ppiness, and that certainly there is 1 op 
pro. I mportant to his, to dw reason to suppose it could mean happy time. | . 
brief third glyph 1n th an it ry; Agail t meanings Knot Vv assigns t 
1. t liscuss two readings equa t to ti macaan, kinanhe nd bat ah in } xamples 12 
Knot pproach; e, to analyze his translati nd 14, o1 h side the above citation, a1 f 
I sentence. First, | would urg refu spurious. Sp restrictions prevent analysis of ni 
study of t views expressed by Bart! (1955 these and quite a few other demonstrable dis 
tortio! f grammar or meanings. Impossil 
praise. words, ponent f w signed 
but mal these ar drawn tru not r amol 
‘ 
rect n nil ire: bulah, cect l (0? t nN Sil I 
in) kal nd tz anacu Vi results 
Further re, Knot invent for K f mak tt ttempt t | | 
Maya w He reads a glyph cu t whet t ass pl nt 
identif Landa’s ha reversed to sou h) I I f t iseless. | 
This, he t is, is the sar t kam] t fhx in Figur signed t 
pound, tl t] Pop, Zec, Kankin, Kayab, ar 
(Knot 1955: 87, No. 141; 94, No. 13). I Knot t ling an). T t for these | 
emcabtah the Motul gives the translation, “set | W eans t as a mat 
jars, vas su ike things on t rou , patt t u DI wn wit 
li ist it sun, wit Bet pret t Well-KNOWI 
lictionatr ly] t n god. Ki ads t as 
contil I rast Kinda ru Kin il in I 
ing, | I iOstention from ti lelignt uu | t irticiple terminatiol Mot 
} 
iStTa I ras I ana reva nt. ft Wor SU 
aventurado) the thing, example, the pest prevails, illus | 


cle rica 
€ word 
Virtues 
>ssarily 
nt that 
word 
> Is m 
time. 
ons t 
12 


mn, 


HIEROGLYP 


HIC 


ious that this is not personal rule, but is to 
srevail, one of three meanings given for reinar 
n the Royal Academy dictionary. To translate 
| thing which prevails as he who reigns, is to play 
‘ducks and drakes with Spanish and Maya. 
| Another this termination will 


| ppear in discussion of ox ocaan. 


incorrect use of 


| THe Supyect Matter oF Copices DRESDEN 
| MaprID 
A brief outline of what is known of the con- 


| tents of the Maya codices is pertinent at this 
int. Early that the Maya 
| ecorded in hieroglyphic books their histories 
| and the Maya thought 
wttern Codex Paris carries a 


sources report 


prophecies, which in 


are interwoven; 
| series of katun prophecies. Planetary and eclipse 

tables in Codex Dresden surely have a divina- 
and the many 


ed into compartments, 


260-day almanacs, 
which occupy the 
reater part of the Dresden and Madrid codices 


tory Tunction, 


been recognize 


d as divinatory from Forste- 
inn (1895) to Zimmermann (1956). The 
Relaciones de Yucatan (Vol. 210) recount 


iat priests had books of figures indicating times 
t ts had books of f licat tim 
to go hunting or 


ot 


to sow and harvest, to war. 
| This same pattern interwoven history and 


rophecy, of astronomy, and of 260-day alma- 
acs listing lucky and unlucky days occurs also 
n the books of Chilam Balam, the lineal des- 
| endants of the hieroglyphic codices. The evi- 
| dence is overwhelming that the 260-day alma- 
| nacs in the two codices (they number about 
300) give the luck of the day for such matters 
s hunting, planting, beekeeping and disease. 
| Decipherments of associated glyphs must con- 


rm to that pattern. 


\ Parr oF ConTRASTED GLYPHs AS DECIPHERED 


BY THOMPSON AND KNoROZO\ 

A few years ago I established, at least to my 
wn satisfaction, that the glyphs in each com- 
partment of most divinatory almanacs con- 

rmed to a general pattern (Thompson 1950: 
263-73). Students had been working toward 

| this solution for many years, and perhaps my 
task was to dot the i’s and cross the t’s. Gen- 
erally, each compartment holds four glyphs: 
(1) an action or verbal glyph; (2) the name 
glyph of the god ruling the days in question, 

| usually the subject; (3) sometimes an object; 
(4) the last glyph pair of glyphs recording 
the augury resulting from the action or in- 
luence of the god — abundance, drought, good 
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and so forth. There is a clear 
pattern: certain augural glyphs occur with good 
gods; others, notably the death glyph and the 
one I named the kaz or evil glyph, occur with 
the death god and the evil God Q. These asso- 
ciations had been partly perceived by Gates 
(1931); they were worked out more fully by 
Zimmermann (1956) with his positive (good) 
and negative (bad) groupings. Barthel (1953: 
45) the general thesis of 
divinatory almanacs, of action glyphs, and re- 
sulting augural good and bad glyphs. There is, 
therefore, much agreement on this side of the 
world on the divinatory nature of most alma- 
in the Any general interpreta- 
tion of glyphs should conform to this divinatory 
pattern or reasons should be given for rejecting 


times, misery, 


certainly accepts 


nacs codices. 


these categories which have gained wide accept- 
ance. 
The 


my 


augural glyphs are, according 
the 
misery and that for what I term very good tid- 
ings (Fig. 1 j, k). 

Schellhas (1904: 13), 60 years ago, said our 
evil glyph, usually found with Gods A and Q, 
“relates to death and the death deity.” Tozzer 
and Allen (1910: 338) “it is the repre- 
sentative in many places of God A, the death 


two chief 


to interpretation, symbol for evil or 


note 


god.” Gates (1931: 127) saw it as “a determi- 
native of the ‘evil’ force active.” I (Thompson 
1950: 268) identified it as the augural glyph 


probably corresponding to 

Zimmermann (1956: 705) 
(unfortunate) category. 


of evil and misery, 
the Yucatec 
lists it in his negative 


kaz; 


Here is close agreement. 

My very good tidings glyph occurs nearly 100 
times in the codices, nearly always with benevo- 
lent deities such as the the maize 
god and God K;; it is never with the death god’s 
glyph or above his picture or with the glyph of 
death. Gates (1931: noted 
“over 90 times, in connections ‘of good omen,’ ’ 
the reading scun, thrice 
greeted, a formal salutation in prayer. Zimmer- 
mann places it in his positive (favorable) cate- 
I pointed out that the number three, ox, 
in front of the sign was almost certainly to be 
intensifier, practically our English 
sustenance, for the Oc 
main sign, I opted for something like very good 
tidings (Thompson 1950: 268-9). 

Here, 
their contexts to be exact opposites, 
death life, 


rain gods, 


58) its occurrence 


and suggested oxte 


gory. 


read as an 


“very.” Rejecting och, 


then, we have two glyphs shown by 


bad and 
similar, 


and something 


good 
ZOOd, 


or 


he close 


days in the 


umbian 


sionif 

} bh 

is 

t 
} 


rriet 
| 
tl 
tif 
tl 
th 
oca 
tl mal 
thr 
) 


in divinat 


of each secti 


rarer k Iz, 


books of ¢ 


tw ccas 
t of 
ding to B 
mu I 

| 


to a numbDe! 


it, indeec 


vy) s 
} 
c f nt 
n 
rt iT 
pic 


divinatory 


aimanacs, 


wher 


the 


quently or habitual 


S TWO readings. 
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which appear largely MEM@MMory seme =o perhaps mean much entered, but there is n ize 
usually at (om E,,lOe conceivable reason to suppose it can mean fre- | nel 
luck of the day is to be expected. Clearly, they [x ly. lec 
correspond closely to the utz or malob od, Accordingly, of Knorozov EE tt 
and lob, bad, or tH evil, writter muc is meaningless, while ox ocaan can be ren- | me 
beside the SEE MEN. almanacs of dered much entered, whatever precisely that | the 
the post-t | a |) nN Ba am. may signify, but it cannot be given his int rpre- eal 
Knot (1955: 94, 95) reads n glyph tation of frequently or habitually. Even wer le 
as u muc, this time, and my very | 1 tidings those two readings linguistically acceptable, ai | Th 
glyph as ox ocaan, frequently, or habitually, explanation should be fort ming as to why | aré 
but his Maya constructions leay to b “this tin is confined to phrases inv ing | (1 
desired. Muc is a numerica assifier. Beltran, malignant is and “frequently” to those ass 
ymopiler of a list of numeric: sifiers, says ated with beneficent deities. Nor is the comb 
that muc after a number signif I loub nation of the two glyphs on Dresden 65 a (Fig. | is 
(el tant lupl the M tu 1s ~¢ ' rv Ssavs 11) explai 1. for this tin al abitual sort j 
times (4 ) and lists hun n ’ nce, together. In my case the explanation is logica 
twic There is doubt as to whet 1 mu Kaz has a monym meaning somewhat 
hecaus f ¢ anish 4 I tiv s her bsent) is a perfectly good May 
English tir I tl t means augury. Indeed, days are thus lal 1 ir na t 
aout F ; not mean this nacs int ks of Chilam B I 
pound s wed bv t ni f + tien f litor and reade: t I submit that 
time r. —— probal _ his n tir / This and mak lent his failure to test his trans [ 
be its norma ise Were |, numerics its elements 
follows In passing. may note that Knoro 
A f owl 1s Muan |! f th \ [ liseas 
He hi ng art Beyer carry Thomps 
(7 )? ) wit lrawine 1058 K nterprets t siONs a 
in owl. reading this t based tive it. Here ix 
standings of re of Maya nur as 
sifiers al f ment. G R Do TURKEY | 
s bas n element | t lay _ 
sign Oc. Ki Ws sing for 
the numer! iS + 
hous its past } thing or 
somebody wl has enters W nsid 
and it is used figuratively — sin has enter 
heart, or Chac (the rain god) has ent , that , f 
is, the rail season Nas Degun. aay uld ( t 


Ings, u 


be ren- 


ments. 


the 
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nized glyphs for dog and turkey as funda- 
mental advances along the path of phonetic 


lecipherment. Let us examine them. 

The glyph for dog (Fig. 1 m) has two ele- 
To the first, widely thought to depict 
thorax, Knorozov assigns the sonic value 
ru (from truulbac, backbone); the second he 
dentifies as Landa’s ele glyph and reads it as lu. 
that is trul, dog. There 
re four strong arguments against this reading: 


The whole forms tzulu, 


1) trul is a rare term for dog, (2) the element 


read as lu is almost certainly not Landa’s | 
), (3) the order of the two components 


s once reversed, (4) there is good evidence the 


mpiler of the Dresden codex assigned the 
ilue pek to this sign. 

The common Yucatec word for dog in gen- 
ra 1S pek trul defined as a domestic dog, 


yppears only in the Spanish-Maya part of Motul 
both be- 

Tzul is 
in most Maya 


Yes not occur in the books of 


nd in the San Francisco dictionaries, 


ed fo be rather late ¢ Ns. 


t the ancient term for dog (tsi 
anguages), and di 


ek is invariably used for 


slypnh al 
giypn almost cer- 
| 


The second part of the dog 
Landa’s l, but gouged 
a common glyphic element (Fig. 1 

symbol of sacrifice, 
17): Lizardi (1948) sees 


It always has 


is Beyer’s 
n). 
Forstemann thought 
as does Barthel (1955: 
it as the glyph of human sacrifice. 


] 


the comb cross-hatched area in- 


eiement or 
fixed in the middle. Landa’s | (Fig. 1 d) lacks 
this characteristic infix, but has, instead, a line 
isecting the drawing, rather like the medial 
f a leaf. Leaves are not common in Maya 
ut, but I give a selection (Fig. 1 o-r). It is a 
reasonable supposition that Landa’s Maya in- 
ant drew a leaf (le) for the Spanish | (ele). 


Whether it is a leaf or not, is not the gouged- 


ye glyph and should not be confused with it. 
Knorozov (1958a: 288), as noted, finding the 

two elements of his cutz, turkey, glyph in re- 

rsed order, reads them as tzuc, heap or divi- 

S und on the next page this decipherment 


s cited as evidence for the correctness of his 


approach. On Dresden 39 a above a picture of 
g is a damaged but still legible example of 
the dog glyph, but in reversed order, the sup- 


17 


posed lu is to the left and the supposed tzu to 


the right. Logically then Knorozov 


as lutz, fish hook, 
hook is the name glyph of a dog. 


must read 


and explain why a fish 


Apart from these arguments against the read- 
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ing tzul, the Chilam Balam of Chumayel sup- 
plies excellent grounds for reading the sign as 
pek, the usual term for dog. In the prophecy 
for Katun 3 Ahau (Roys 1933: 154) we read: 
“The dog (pek) is its tidings. There are rains 
of little profit, rains from a rabbit sky, rains 
gourd-rattle sky, rains from a wood- 
pecker sky, high rains, rains from a vulture 
sky.” Rain from a rabbit sky is a known expres- 
sion for drought; gourd-rattle Chacs, still alive 
in Maya folklore, make much thunder but little 
rain. Clearly, pek is a symbol of drought. 

This is confirmed by the entries for Katun | 
Ahau, of which it is said “pek is its tidings; the 
vulture is its tidings.” 


from a 


The prophecy continues 
with prophecies of drought, of pestilence, and 
of vultures entering the houses (a stock phrase 
for death sweeping the country). In the small 
picture of the katun there is a drawing of what 
Roys (1933: 154) notes that 
a second meaning of pek is water tank or reser- 


assuredly is a dog. 
voir, and the tidings may have been the water 
had to be used in times of 
stands for 


tank because these 


drought. Pek, dog, therefore its 


homonym pek, water reservoir. On Dresden 
39 a and 40 b this dog glyph appears above 


pictures of a dog with blazing torch in each paw 


(the common symbol for 
drought and extreme heat). Both are in com- 


almanacs which clearly treat of 


blazing torch is a 
partments of 
farmers’ weather, for in other compartments 
there are glyphs for drought and contrasting 
pictures of the rain god standing or sitting in 
the rain. One picture is of a vulture in the rain, 
a graphic parallel to the prophecy of rains from 
sky. The dog with his torches must 
be pek, the drought, probably 
rebus writing for the homonym pek, water tank, 


Read as tzul, the drought 


a vulture 
pek tidings of 
symbol of drought. 


association is completely lost. 


On all 
decipherment. 


four counts tzul is a most improbable 
Moreover, if my thesis of disease 
divination is correct, the dog glyph is used rebus 
skin infection (Thompson 
; there is no tzul disease. 


fashion for pek, a 
1958: 305) 

The second occurrence of this supposed tzu 
sign is with the Cauac glyph, Landa’s cu. As 
this appears once above a picture of a turkey 
(Madrid 91 


homas in reading it as cutz. The usual Yuca- 


cock a) Knorozov follows Cyrus 
tec term for the wild (ocellated) turkey cock is 
ah tzo, found in various Maya languages, or ah 
tro cutz. Cutz and ixch’ich’ or ixch’ich’ cutz are 


names for the hen (ch’ich’ is a generic term for 


4, 195 
on 
| 
ly that | 
ble, an | 
for all | 
| 
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bird). Ulum, now used for the domestic tur- 
key, and cahmal, a sacrificial turkey, are other 
terms. Turkeys are mentioned nine times in 
the Chilam Balam of Chumayel; ah tro and 
ulum four times each and cutz once. There cutz 
is paired with ah tzo, and the context (Roys 


1933: The Maya, 


excellent observers, would hardly have drawn 


39) shows it to be female. 


a male bird and labeled it with the glyph for 
the female. 

This ribs glyph is distinctly one of the rarer 
Maya signs, whereas tz is a very common Maya 
sound. If the glyph does have that sound value, 
why is it so uncommon? 
that 


It may be 
pictures with which it 
dog, turkey, and fish, all sacrificial 


more 


slg- 
nificant the only 
occurs are 
offerings. 


ANALYSIS OF A SENTENCI 


To conclude this discussion, I shall analyze 
Knorozov 45, 


No. 23) comprising four glyphs (Fig. 1 «) which 


a sentence translated by (1955: 


he reads: (1) hicham, the married; (2) ch’up, 
woman; (3) zac ch’up, [is] a sterile woman 
(literally, white woman); (4) ox ocaan, fre- 


quently. 

Glyph 4 is my very good tidings already dis- 
cussed. Glyphs 2 and 3 have been recognized 
for the 70 or 80 
woman or 


past years as representing 


goddess. I regard her 


Ixchel 


as the moon 


godde Ss, 3 the mother godde SS. 


Her divin 
ity 1S apparent in 


on Dresden 


various scenes. For instance, 
22 b, seated at the north, she is one 
of the four-world directional deities. On Dres- 


38 is in an allegory of the rain god 
WY ere she 


Greek than 


pulchrituds 


den a she 


making fecund the earth. mortal the 
Maya; a 


is hardly in 


scene would be 


more 


lovian eye for mortal 


the Maya tradition. However, this is not a 
serious disagreement; Knorozov has merely 
taken the less likely choice between goddess 


and woman. Ch’uplal or ch’up is the common 
Yucatec term for woman in general. 

When the zac sign, long identified as such, 
is afhxed to the glyph, Knorozov reads it za 
ch’up, sterile (literally 
white, has a homonym zac 


white) woman. Zac, 
, pseudo or artificial. 
I myself have read this affix as pseudo in the 
glyph zac cimil, severe epileptic attacks (pseudo 
death). Za Knorozov 
seems to have derived that meaning in a wholly 
unwarrantable 


does not mean sterile. 


fashion from an entry in the 


Motul dictionary: “zac yaom, woman, mare or 


bitch who appears pregnant because of a large 
Yaom 1S 


belly, but it isn’t pregnancy.” preg- 
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nancy; zac converts it to false One 
read It as 


sterile when it is with the glyph for woman 


pregnancy. 


can’t divorce zac from yaom and 
zac ch’up can only mean a white woman or ; 
pseudo woman, whatever that may Th 
Yucatec word for sterile is ixmaal,she not child 

that of the 


goddess of weaving, one of 


be. 
For me, the glyph is moon goddess, 
whose names 
Zac Ixchel. Zac may refer to her weaving activi- 


was 


ties as it is the root of zacal, to weave. 
Knorozov reads Glyph 1 as hicham (modert 
icham), 


married. Elsewhere he assigns th 
sound hi to the affix to left, ch(a) to the crossec 
band element, and am, om, un 


the suffix. 


hun, and -m t 
The aspirate occasionally disappears 
I PI 


after a consonant, but very, very rarel 

dropped at the start of a word. I see no e\ 
dence that hicham is an early form of icham 
Yucatec icham is not even related to the wor 
for spouse in most Maya languages. Moreover, 


as Knorozov 


rec 


accepts Codex Dresden as Yuca- 


, it is a strange supposition that i is ex- 
pressed by the hi sign when Landa’s i was avai 
able. 

but husband; ata 


Icham means not married, 
wife, the 


is Yucatec for 


marriea 


specifying husband 


atanbil is woman in general. Ichan 


can only be applied to a woman 1N roots Carry 


ing the idea of getting her man: ichamber 


husband worthy, is woman (ber 
to take a hus 


band, is intransitive and cannot be 


a marriageab! 


as a suffix is worthy); ichamancil 


converte 
into an adjectival form; ah icham, husban 
owner, is a term for married women, just as 
ah atan, wife owne r, iS a term for married men, 
but here ah, related to or owner of, is the ke 
term (ah is a gender prefix only with certail 


categories of words), just as ben is in ichamber 
| 

and ancil in ichamancil. Obviously, icham, hus 

band, cannot mean married in reference t 


and 


woman, the supposed glyph for icham 
without additional qualifying afhx, can no mot 
stand for ah icham than in English, for example 


the word husbandless can be read husband 


Furthermore, in other sentences Knorozov reads 


exactly the same glyph as icham, husband 
Unfortunately, much space is wasted correcting 
these many perversions of straight-forward mean- 
ings of words. They cannot be due to Knorozov’s 
inability to understand the Spanish of the Motu 
dictionary 


. for he has translated Landa fron 


Spanish into Russian. 


Incidentally, Knorozov (1955: 77, No. 3) 


ffs 


reads a glyph ah achan (ah-a-cha-n), and this 


be 

| th 

| 

| 

i ¢ 

= 

| 
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oddess, 
es was 
 activi- 


nodert 
the 
CTOSSE( 
l-mt 
ippears 
rely 

nO eVi- 
icham; } 
word 
reover, 


Yuca- 


| 


d; 
isband 
Icham 
carry 
umben 
n (ben | 
a hus 
verted 
isbanc 
just as 
1 men, 
he key 


ertall 


amber 


n, hus- 


ample, | 
band. 
reads | 
band. 
ecting 
mean- 


Motu 


>) 


d this 


is said to be an archaic form of ah atan, mar- 
ried man. I am flattered that elsewhere Knoro- 
zov has followed me in my theory that the shift 
was t to ch, not ch to t, as linguistic opinion has 
supposed, but he can’t have it both ways. If te 
becomes che in modern Yucatec, achan can 
hardly have been ancestral to modern Yucatec 
atan. 

To summarize: (1) the construction of icham 
with an aspirated hi affix is very unlikely; (2) 
icham means husband, not married; (3) even 
were it read atanbil, wife, it would not precede 
the word (and glyph) ch’up, woman, any more 
than we would say wife woman in English; (4) 
zac ch’up cannot be translated sterile woman, 
but only white woman or pseudo woman; (5) 
the final glyph, ox ocaan, cannot mean fre- 
quently, but might be rendered much entered; 
(6) accepting Knorozov’s sound values, the best 
reading would be: husband of a specified per- 
son, woman, pseudo woman, much entered. 

The next compartment is the same except 
that the death god replaces ox ocaan as the 
fourth glyph (Fig. 1 v). This must read in the 
Knorozov husband of a specified per- 
son, woman, pseudo woman, death god. Even 
conceding that glyphs and sounds are correctly 
matched, I am at a loss to comprehend the 
divinatory aspects of these decipherments. 

Examples I not weak 
chinks in Knorozov’s armor; they are typical 
f all his work. I can duplicate or triplicate this 
whole 
amples of his errors in grammar, in word mean- 
Linguistic 
have been confined to Yucatec because prac- 


system: 


have discussed are 


section with completely different ex- 


ings, and in glyph usage. references 


tically all the glyphs discussed above occur only 
in the codices, not in early texts. 


FuTurE RESEARCH 
No fire-faced prophet brought 


which way behoved me go, as Housman puts 


me word 
it. I can claim neither to have deciphered the 
Maya glyphs nor to know of any system to re- 
place the one | have attacked, for I suspect that 
Maya writing, like Topsy, just grew. Rebus 
writing surely is a most important factor and 
Clearly glyphic elements 
represent both words and syllables (often homo- 


rebus pictures also. 


nyms). There are ideographs, glyphs with roots 
in mythology, and bits and pieces of half a 
dozen other attempts to write. 

Best hope of progress perhaps lies in match- 


ing affixes with sounds. This is not an easy 
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matter for clearly the proposed sound must fit 
wherever the meaning is known of the main 
sign to which it is attached. The difficulties are 
best shown by an example. 

The postfix on the right of the second glyph 
(goddess) in Figure 1 v is a common glyphic 
element. In the codices it is most frequently 
(1) postfixed to the head of the moon 
goddess, as just noted; it is not always present; 
(2) almost invariably postfixed to the hand 
which forms the glyph of God B; (3) usually 
attached to the head variant of the dog; (4) 
often beneath the uinal sign; (5) often below 
offerings of maize, meat, fish, and so forth. Note 
that in no case is it indispensable, and it is not 
used as a prefix in the codices. The problem is 
to find a value which will fit all five cases. 

The best answer seems to be bil or uil; the 


used 


two sounds are used because uil replaces Yuca- 
tec bil in some Maya languages in its chief em- 
ployment, to form a past participle. Bil, added 
to some relationship terms, generalizes them, 
for na is mother; nabil, mother without specify- 
ing whose. Nabil or Coolelbil, mistress, fits the 
glyph of the moon goddess, who was regarded as 
mother of mankind and is thus addressed. Kab 
is hand and kabil is one who is a good sower or 
beekeeper. God B, whose glyph is the hand, 
appears sowing in several pictures, and without 
his rain the crops fail. Kabil would be a good 
name and glyph for him. Presumably the 
Maya did not object to writing kabil as kabbil. 
Bil is the Yucatecan term for the hairless dog; 
this afix might be added to show that the hair- 
less dog was meant. Ujil means food, and so 
reasonably the affix could appear below food 
offerings. It also means month, and so the afhx 
could appear under the uinal sign to indicate 
its use as a month sign, for it is used elsewhere 
call for another meaning. 

The score is quite good, but I am not sure it 
is good enough. Unfortunately, one is left in 
doubt. Tzil, a term of reverence, and zil, offer- 
ing, also fit after a fashion, but I hesitate to 
make tz and z interchangeable, for that is a slip- 
pery path to descend. We are left in doubt 
until more evidence is available. Kat for the 
(Knorozov’s cha) and tan for 


in contexts which 


cross bands 
Landa’s ma are other possibilities, but in our 
present knowledge of Maya glyphs, they cannot 
Mythological 
associations might help, did we know them 
better. Meanwhile, prudence bids us not to 


be made to fit all appearances. 


smother research with unproved conjecture. 
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Man always welcomes simple explanations for 
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and ar rderly, logical solution is improbable 
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FROELICH RAINEY 


HE radiocarbon laboratory, operated by the 
Department of Physics and the University 
Museum at the University of Pennsylvania, is 
ncentrating its analyses in four fields of ar- 
the Middle East, Middle America, 
South America, and the Arctic. It is the policy 


the publish radiocarbon dates 


] 


nit 


raeology 


laboratory to 
in groups from one specific field after 
hecks and rechecks of related materials result 
na certain measure of internal consistency 
1955: 149-51; Coon and Ralph 1955: 
21-2). This is the first series of dates on Arctic 
naterials to be published by the laboratory. It 
that the 
lefine a convincing cultural chronology for the 
American Arctic. 


will be apparent series does not yet 


Many of the materials are not 
vholly dependable, correlations between organic 


vaterials and cultural | 


levels are in some cases 
certain, and we are lacking materials from 
any important sites and cultural levels. How- 


we hope that this series will give at least 
framework for Arctic dating. Also 
that its publication will bring to the 


ntative 
hope 
boratory from many sources the materials we 
to fill in and check the tentative outline 
relation to cultural 


The dates are listed in 


ds as defined in the Ipiutak study by Larsen 


Rainey (1948) and are grouped by site and 
in so far as possible. Many of the earlier 
yses were done with the solid carbon 


hod similar to that utilized at the University 


laboratory (Libby 1955), but the 


1 h tl art 
recent ones Were done with the cardon 
xide gas counting technique. We consider 
nples it 

4 

ibe) 

4 


AND ELIZABETH RALPH 


the carbon dioxide analyses the more reliable; 
they are identified in the following list with an 
asterisk. 

The error quoted for each count includes the 
statistical counting error for the individual run 
and the uncertainty in the reference points for 
the period of that measurement. The reference 
pointsare the “background” and “modern” count- 
The background, unwanted counts 
which are not eliminated by shielding, is deter- 


ing rates. 
mined at least once a week by counting samples 
of anthracite coal, a source of carbon so old that 
it has no detectable C'*. The modern value is 
the reference at the other end of the time scale, 
the starting point upon which the age calcula- 
tions are based. This calibration is more difficult 
than the background because the present-day 
value has been depleted by the combustion of 
fossil fuels over the last 100 or more years and, 
more recently, has been increased by the nuclear 
bomb tests. We therefore determine this value 
indirectly by measuring a series of samples of 
known age. At the high end of the scale, we use 
of wood 200 and more years old that 
been dated 


samples 


have by tree-ring analysis; in the 
middle 2500 year range, charcoal and wood from 
Gordion, Turkey, dated by parallels with Assyrian 
objects; and at the end of the archaeologically 
known range, Egyptian wood from tombs of 
pharaohs younger than 1800 s.c. The counting 
rates from these are then plotted on a graph and 
half-life (5568+ 30 years; 
1955) slope drawn through them. Our 


a curve with the (¢ 
Libby 
modern value is the point where this curve in- 
Thus, it is based 
upon a series of archaeologically known samples, 


tercepts the axis of zero age. 


and the uncertain fluctuations of the present 
value are ay oided. 

In addition to the statistical counting errors, 
two other types may be considered — namely, 
and “physical.” For the former, 
the samples counted by the solid carbon method 
were subject to possible contaminations from 


“laboratory” 


atomic and hydrogen bomb tests and from vola- 
tile C'* isotopes with which scientists in nearby 
buildings were experimenting. This is due to 
the fact that finely divided carbon is a very good 
absorber and that it was necessarily exposed to 
the atmosphere for brief intervals in the process 
of preparation, and also to the fact that this 
natural (¢ has a much weaker radioactivity 


iain | 
| 
| - 
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AN 


The ¢ 


tion could not be separated from the natural 


than these external ones. contamina- 
C"™ which we were trying to measure, and these 


samples were discarded. The ones processed 
during periods of bomb tests were acid treated to 
remove the contamination and recounted, and 
when sample quantities were sufficient, dupli- 
cate portions were counted at different times. 
If any of these contaminations were introduced 
and not detected, erroneously young dates would 
To avoid this drawback of the 
solid carbon method and also to increase the 


be recorded. 
efficiency of natural C' detection, we changed 
our equipment in 1956 to proportional counting 
of pure carbon dioxide gas. The sample can now 
be converted to CO. and purified in a closed 
glass train without exposure to atmospheric con- 
tamination. Another advantage is that the reac- 
tion, the making of CO., goes to completion so 
that there is no possibility of introducing isotopic 
fractionation, that is, of changing the ratio of ¢ 

in a given quantity of carbon. The fact that un- 
contaminated solid carbon dates tend to be older 
than gas dates of the same material indicates 
that this source of error may be significant and 
possibly erratic depending upon the solid carbon 
Also, the final CO 


and no correction is needed for impurities, such 


reduction reaction. is pure 


as ash and water which are an additiona! source 


of error in the solid carbon method. The efficiency 


is increased and as a result the statistical count- 


ing error is reduced because 80% of the ¢ 


counted in contrast with a count 


radiations aré 
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of only 5% in the solid carbon method. 


The 
carbon dioxide dates are believed to be good 
with respect to laboratory difficulties, freedom 
from contamination, and so forth, with the pos- 
sible exception of the first series counted, that of 
H. Michael (samples P-83, P-85, P-88, P-84, P-80, 
P-82, and P-110), as explained in the date list. 

The physical states of the samples may have 
introduced other errors. Conditions for sample 
collection in the Arctic and the types of sample: 
available are not ideal. The Denbigh samples, 
for example, were infested with modern or 
younger rootlets from alders and other vegeta- 
Bones, when 
The 


Dorset dates were run on bones which were 


tion which grew above the site. 
heavily charred, are considered reliable. 
thoroughly charred. Most of the wood samples 
listed consisted of solid pieces which were wel 
Antlers, the ma- 


are questionable 


preser\ ed and free of rootlets. 


terials for many of these dates, 


although antlers are usually nsidered better 
than uncharred bones. Comparisons of dates 
from antlers and other organic substan« 
shown in Table 1. 

nfortunately, the mater comparis 
were not ideal. The large ff bet 
P-138 and P-192, in this ng 
be erroneous irge Decaus t 
tamination of the wood with “dead” parafhir 
More importance may be credited to the diff 
ence found between P-175 t 
P-96, P-203 on the other, because young 
Infusion Cause only dil 
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ference. Ivory is more dense than antler and has 
a higher carbon content so that it would be 
expected to furnish a more reliable radiocarbon 
late. This brief list indicates that antler dates 


re erroneously young and that the discrepancy 
ncreases with age. 
It will be noted that several significant dates 


in this laboratory do not correspond with Libby’s 
dates produced from the solid carbon method 
itilizing materials from the same sites. The Den- 
bigh discrepancies, samples P-13 and P-102, and 
the corresponding Chicago dates (C-563, C-793) 
could be attributed to the lack of homogeneity 


| jetermined by the gas and solid carbon methods 
| r rootlet contamination of the materials. How- 


{ 


ver, the Hillside site samples P-70 and P-94 


were suitable wooden objects, and we can 


nnd 
explanation for the large difference in < 


tween our datesand that from Chicago(C- 3 


irbon and gas met 10ds show good corre- 


as evidenced by P-70 compared with P-94 


P-7] mp with P-93. However, we 

S wain th the CO. dates are mor 

especi chronological series 

sul so that tl id misht due t either 
nohysical error can be detected 


NeEo-Eskimo SITES AND LEVELS 


Kobuk River, Alaska. Samples 
cted by J. L. Giddings. Giddings (1952) 
fines five periods in Arctic Woodland culture 

buk River. The following dates 

kseavik period on the middle river 


ted by the tree-ring method at about a.p. 1400. 


| This is next to the oldest period represented in 
xcavations 

H No. 42 

50 B.1 1] 

\ H S , N 
( Dated | sis, A.D. 122 
1365 
20+200 a.v. 123 


levoghiyog site, Gambell, St. Lawrence Island, 
Alaska. Samples collected by H. B. Collins, 
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1930 excavations (Collins 1937b). Ievoghiyog is 
representative of the Punuk period. 
P-69 Punuk Period. U. S. National Mu- 
seum Cat. No. 354968. Wooden dish 


bottom, Cut 2, Section 8, depth 52 


1070+210B8.p. aw. 887 


Period. U. S. National Mu- 
seum Cat. No. 354971. Wooden ob- 


710145 ap. 1047 


Miyowagh site, Gambell, St. Lawrence Island, 
Alaska. Sample collected by H. Michael in 1952. 
k Period 


car 


len shaft 


13+11l A.D. 944 


Utkiavik site, Point Barrow, Alaska. Samples 
lected by W. B. Van Valin, 1917-19. 


Rirnirk Period I Iniversit 


Museum 


Cat. No. 29-90-608. Handle for some- 


thir Part of boat? Light-weight, 
W al-shaped 
Br ken 
npression of having bee 
hing. From House 4 
5 N Valin’s list 
[ 162 300 B.P A.D. 3 
2 220 B.t 637 
herr ‘ 
43 190 B.P A.D. 52 


Birnirk Period. University Museum 
Cat. No. 29-90-293. Wooden meat tray 


511 


Anderson Point site, Arctic Sea coast between 
Barter and Flaxman islands. Excavated by Gid- 
dings and Ricciardelli in 1952. Material seems 
roughly equivalent to Birnirk culture, Point Bar- 
row. Spruce wood. 
P-55 1160+ 240 A.D. 797 
P-55a 1090 + 310 B.p 4.D. 867 


1130+ 200 4.D. 827 


Kurigitavik site, Cape Prince of Wales, Alaska. 
Samples collected by H. B. Collins. In a personal 
letter Collins defines the material as follows: 

\ Thule-Punuk period site, excavated 1936. A Birnirk 
type harpoon head was found in Cut 3 at depth of 86 
inches, and Birnirk type pottery occurs in this and other 


uts throughout the mound from about the middle to 


tion 8, depth §2 
Th 
ma- | 
nal | ses tl ment wit! +] labora 
146+95 
1. Houses No. 1. Dated | 
\ 


The samp! 


is described in detail by Collit 


\MERK 
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AN 


a, 


les that comprise this series (P-68, 


P-67, P-65, and P-63) were among the last ones 


dated by the solid carbon method. 


ing runs were made during a period 


and were not as reliable as desired. 


P-68 Thule-Punuk Per Sample 4 
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Palugvik site, Hawkins Island, Prince Willian 
Sound, Alaska. Sample collected by Frederic 
This is 

the western spit of Hawkins Island, excavat 

in 1938. The midden c 
(No. 1) beginning in Kachemak 
Bay III or sub-III period while the top layer (Ni 
4) indicates that the site was abandoned before 


de Laguna. a large located 
ynsists of four layers, th 


bottom layer 


European contact. The specimens submitted f 


y de Lagun: 


The radiocarbon dates and analysis 


radiocarbon analysis are described b 
(1956). 


th; 
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archaeological material plac« 
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/illian rial from House No. 1 and House No. 2, Hillside site. Miyowagh site, Gambell, St. Lawrence Island, 


No. 1 contained OBS style 2 art, witha few Alaska. H. Michael collected the following series 
ted or pieces beneath the floor stor House No. 2 f samples at the Miyowagh site in 1952. The 
hes OBS style 1. It should be noted that style1 

a organic material 


s were labeled on the basis of 
their association with artifacts typical of a period. 
pis®" In most cases examined here, there was also the 
Se reinforcing factor of depth below undisturbed 
‘14 surface. 


19371 TI my House No. 2 might | n P-85 te Old Bering Sea Period. W 


| ise at hic cit . t (siddings 4 4 
139. dat f 7+23 
| 
| 
| 
| ’ 429+ 12 . These six samples w unted early in 195; 
I 1 W I ti rirst INKI wn nes processed Witn 
N ur proportional CO. equipment. The results, 
| Ss than the dates - 
t! ter. Counting fluctuations caused by 
| W t xternal events 
| -EsKIMO LEVELS 
agn (5 St \ Is 
Alaska. Sar H. )2 I H ALasK a 
oa t F.R [his is the type site for the 
I K stag f what Larsen and Rainey de- 
TY 
the! -Esk rizor the Arctic 
l g tes (C-260, C-266) for this sit 
t thod, were about A.D 
| ‘ 
[ alyses by Libby were of wooden 
ts the sit The following are of 
' wheads, Type I, one of the 
. most typical artifacts at [piutak. Fourteen arrow- 
44 
heads and fragments weighing 46 grams were 
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Native Point site (T 1), south 
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an early Dorset period site (Collins 1956). It has 
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coast of South- 
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Cape k ? n site, northwest Alaska. Samp 
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sive site, Gid 
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wit! coal from hearth area in Test Pit 8, 


an early 


ite at Native Point, south coast of 


Dorset or proto-Dorset 
Southampton Island, Hudson’s Bay; 
lepth 12 inches (base). Collins com- 


ments 
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The Site is not 


Giddings) : 


(same letter to 
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the site The surf eve 
sparse nd dr I f hir 
ma frages, n 
ichens 1 low gr 
122 
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| P-76 Dorset I 1. (Sample 2A) I 
| bone from T 1, Trench A, S 5 


Sq ‘vel 2, depth 8 inches 
Collins R The T 3 site is 

40-foot high old 

j the | T 1 plateau whict 
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S fee The majority of th 

f | implements were also found at 


T 3, but there were quantitative 


ilso a few types at T 3 
st a later age 

irned bone, T 3, Square 
pth 8 inches. No cul- 
differences 


These two 


were combined to provide a sufficient 


quantity for a counter filling. Two 
separate counts of this combination 
gave ges f 225 B.« in 
243 12 B 
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Igloolik site, Northwest Territory, Canada. 
Samples collected by Jorgen Meldgaard in 1954 
and 1957. This very extensive site, excavated by 
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National Museum 
and the University Museum, Philadelphia, has 
not been published in detail but we know from 


Meldgaard for the Danish 


preliminary reports that there are represented 
here two distinct cultures, termed Sargaq and 
Dorset, with several stages in each period. We 
have included the Dorset period dates in this 
section and the Sargaq period dates in the sec- 
tion under Ancient Arctic cultures. 

A letter from Meldgaard dated May 8, 1958, 
“Of the Dorset Culture I have made a 
preliminary division into 5 periods (I-V) based 
on the 1954 material, but after the 1957 excava- 
tions it is clear that there is only a very little 


states: 


difference in time between the latest Sargaq and 
Dorset I.” All samples were collected from house 
ruins placed upon old raised gravel beaches. The 
culture stage is recognized from a large number 
of artifacts and the sequence is confirmed by the 


height above present sea level. 


P-212 Dorset Period, stage I. (Sample 6) 
I | A] k; I ht above sea 
m il, antler. 
2404 + 137 Bt 446 B 
P-2 D [ 1, st I. (Sample 7) 
I A] k; height above sea 
& r erial, V 
] 129 952 


Yukon Island site, Cook Inlet, Alaska. Samples 
collected by Frederica de Laguna in 1932. There 
were five cultural levels at this site described as 
Kachemak Bay I, II, III, sub-III, and IV. Level 
III has been included with the Neo-Eskimo sites 
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Engigstciak site, Firth River, Yukon Territory, 
Canada. Sample collected by Richard S. Mac- 
Neish in 1958. At present we have been able to 
run only one analysis of material from this site. 
A letter from MacNeish dated October 6, 1958, 
describes the material as follows: 

Specimen No. 4 is from the Engigstciak Site, Pit 32, 


nd underneath ceramics of Cordmarked and Dentate 


it seems to be an early kind of 


Cape De It would be a nice check on the vari- 
is Carbon 14 dates on Denbigh from Alaska as well as 
the Cape Denbigh-like material from Igloolik and Green- 
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Denbigh, Norton Bay, Alaska. 


riginally found in a distinct stratum below th 
Pale -Eskit levels at the lyatay t site ( h I 
coal samples from the very thin layer of Det 
bigh flint material are contaminated with ts 
later date and cannot be successfu sepa- 
rated. Hence we know that the Chicag | 


vania dates (C-792, 


and Pennsy] 
P-] >, 1 P-102) for this level are inaccurate 
Th Y ar I recent than tne ctual ag rt 
cultural material. The U.S.G.S. date (W-298 
Rubin and Suess 1956) which was run by the gas 
method is 2013+600 B.c.* David Hopkins of th 
U.S.G.S.. wl nade a study of this site, believes 
that geological, paleobotanical, and radiocarl 
evidence all point to an age of more than 5 | 
and less than 10,000 years (Giddings 1955). The | . 
most reliable dates we have are the at layer 
which lies below the Paleo-Eskin and | ; 
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were ymprise sample 
P-105 
404 280 B.F O83 B 
P-103 Charcoal from two fireplaces, Sec 
ion TYZ-5D. Sample nsisted of 
lumps of cha al and charred twigs 
The two runs are 
343 280 p.p. 14731 
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SUMMARY 
We wish to repeat, and to emphasize, that 
there are many doubtful dates in the various 


We 


unalyses will be necessary to produce a reason- 


ies listed here. know that many more 


bly sound chronology in the American Arctic 
ind we shall carry on analysis in this field for 
We 


samples of organic material which have a pre- 


me time to c urge that adequate 
ise association with recognizable cultural levels 
sent to the laboratory by those working in 
the Arctic field. For example, we are in need of 
rganic materials associated with the Denbigh 
Flint complex, the Old Bering Sea period, the 
Okvik period (particularly the type sites on 
Punuk Island and at East Cape, Siberia), and 
om all of the sites which we have designated 
is of the Paleo-Eskimo period. 
However, we wish to point out that in general 
Pennsylvania dates obtained with the CO 
nethod are more reasonable than the dates origi- 
nally obtained with the solid carbon method. 
r example, solid carbon analysis for the Okvik 
ind Ipiutak periods separated them in time by 
some 1200 years. All archaeological evidence in- 
licates that these two periods must be more or 
ess contemporary. The more reliable CO. dates 


isted here are therefore more consistent with 


the arc haeological evidence. Moreovy er, the time 


Neo-Eskimo and Paleo- 


Eskimo horizons assumed from the nature of the 


between the 


relation 


cultural material, is also borne out by the CO. 
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analysis. Hence we believe that a certain meas- 
ure of internal consistency is beginning to emerge 
in radiocarbon dating for the Arctic. 

For the time being, utilizing only the CO. dates 
from the sites where we are relatively certain of 
good correlations between organic materials and 
cultural periods, we can summarize a tentative 
cultural chronology as follows: 


Neo-Esxkimo Horizon 


Punuk Period A.D. 1 
Birt k I 1 A.D. OU 
Kachemak Bay III Period A.D. 60( 
Okvik Period 50( 
Old Bering Sea Pe 1 A.D. 9 
PaLeo-Eskmmo Horizo 
ly itak | WA 
Nor Per 300 Bx 
D Pe 200 to 700 B.« 
Kachemak Bay P 700 B. 
Ch Pe 700 B 
\ AF I Hori ( 
I hR 
(Early Mountain Phase) 1300 Bx 
Saranac to 20 
Denbigh | Complex Earlier than 2000 ps. 


This chronology must be qualified as follows. 
The summary dates given are simply those deter- 
mined from a few samples from specific sites and 
They do not give any indication of how 
For 


example, Giddings believes that his Norton 


leve ls. 
long a certain period may have survived. 
period endured for several centuries at the type 
site. For the same reason the Okvik period may 
eventually prove to be older than the Old Bering 
Sea period (rather than younger as these dates 
indicate) when we have analyzed material from 
other sites. Also, as an example, we can be sure 
from archaeological evidence that the Dorset 
period survived much later than 200 B.c. Specu- 
lations on length of periods, on overlaps, and on 
interrelations are beyond the scope of this paper. 
There are also certain technical qualifications. 
Analysis of antler apparently gives younger dates 
than analysis of charcoal from the same level; 
some samples are contaminated and we are not 
sure that all contamination has been removed; 
analysis of a single sample from one site or level 
is not sufficient to give an assured date. 

that this 
study has gone far enough so that we can state 


However, we believe radiocarbon 
with some assurance that men had already occu- 
pied the Arctic Coast of North America all the 
way from Alaska to Greenland some time before 


2000 B.c., and that there are at least three major 
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A STATISTICAL TECHNIQUE FOR CLASSIFYING 
HUMAN SKELETAL REMAINS 


T. W. McKErN ANp E. H. Munro 


A® ECURRING question posed to the physi- 
cal anthropologist by his archaeological 
associates concerns the problem of properly clas- 
sifying new skeletal finds within the framework 
a known local prehistory. An analysis may 
result which is initially purely quantitative, How- 
ever, problems demanding interpretation often 
levelop. For example, when the physical char- 
acteristics of prehistoric populations have been 
metrically described, their industrial accomplish- 
ments outlined, and their place in time fairly 
well established, the problem of spatial distribu- 
tion becomes a primary interest. The discovery 
f skeletal material, peripheral to the known 
area of occupation, must be explained either as 
an addition to the known biological pattern or as 
representing a foreign element. 

Current methods for differentiating skeletal 
populations consist of morphological observa- 
tions and detailed mensuration. Final judgments 
f group affiliation may result from a metrical 
trait analysis based on prescribed types (Neu- 
mann 1952) or from the comparison of mean 
measurements with subsequent testing for sta- 
tistical significance. In cases where a new dis- 
overy is made up of many specimens, a metrical 
But, where the 
new find consists of the skeletal remains of one 


comparison may be definitive. 


individual, or a household group, physical associ- 
ation with the proper parent population becomes 
much more difficult. Although cultural assem- 
blages may give clues to possible identification, 
the investigator, in most instances, must make a 
decision based on his own experience and knowl- 
edge. This kind of subjective methodology may 
1 may not be successful but, as Thieme (1957: 
79) points out, “there is no explicit statement of 
probability that is inherent in the method. We 
are forced to evaluate the expert and cannot 
evaluate his methods except to note his experi- 
ence.” 

In recent years, a number of attempts have 
been made to render more objective the standard 
methods of skeletal comparison. Better docu- 
mented samples and more reliabie statistical pro- 
cedures have led to an increased knowledge of 
the real limits of population variability and, at 
the same time, have added greater precision to 
technical improvements. Thus, Thieme’s use of 
the discriminant function for determining the 


sex of unknown remains is a successful attempt 
to lend more objectivity to present methods of 
sex identification. 

The use of multiple measurements to desig- 
nate the relationships of small samples of in- 
dividuals to one or more probable parent popu- 
lations is not new. It has been demonstrated in 
several fields; for example, in botany, the sepa- 
ration of species of iris (Fisher 1936); in agron- 
omy, the differentiation of soil types (Cox and 
Martin 1937); in genetics, the selection of geneti- 
cally desirable types of plants (Smith 1936) or 


pou 


try (Panse 1946); in physical anthropology, 
the investigation of changes through time in the 
characteristics of Egyptian skulls (Barnard 1955), 
the discrimination of species by dentition (Bro- 
nowski and Long 1952), the determination of 
the sex of certain human bones (Pons 1955), 
and the sexing of Negro skeletons (Thieme 1957; 
Thieme and Schull 1957). In each case equa- 
tions were calculated that determined proper 
classification with a high degree of success. How- 
ever, application of the discriminant function to 
designate genetic relationships among human 
skeletal populations has yet to be thoroughly 
investigated. Although the ideal basis for dif- 
ferentiating skeletal populations would be ge- 
netic, our limited knowledge of the genetics of 
individual characteristics leaves us only the phe- 
notypic with which to work. Thus, the discrimi- 
nant function can only be used to differentiate 
between selected samples on a phenotypic basis. 
The genetic interpretation of the demonstrated 
differences must remain a problem for the future. 

In this paper we discuss the calculation of a 
discriminant function that will best indicate the 
metrical relationships of two prehistoric skeletal 
populations from California. In this discussion 
we have recognized the importance of assigning 
isolated skeletal remains to their proper breed- 
ing groups. 


MATERIAL AND METHODS 


For our purposes, the two samples had to be 
archaeologically documented, come from approx- 
imately the same geographic area, be roughly 
comparable in size, and similar in chronological 
time span. Thus, we chose two prehistoric Indian 
populations that, with few exceptions, best fit 
these qualifications: a, a series from the vicinity 
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of Sacramento in central California (Newman 
1957), consisting of 138 adult males ranging in 
from 18 to 50 years; b, a series from the 
vicinity of Santa Barbara in southern California, 
including the neighboring islands of San Miguel, 
Santa Rosa, and Santa Cruz (McKern 1955), 
which is made up of 144 adult males ranging 
in age from 18 to 50 years. For both studies, the 


age 


original data sheets were accessible to the pres- 
ent authors. Methods for selecting and measur- 


Each 


sample represents a chronological span from 


ing the two series were basically similar. 


early to late which is established on archaeologi- 


cal evidence, including radiocarbon dates for the 


cultural horizons of central California. As regards 


the genetic background of the material, there is 
no archaeological evidence of complete replace- 


ment by foreign populations from one occupa- 


tion level to another. However, there is evidence 


yf cultural change which has led to speculations 
of intermittent contact with outside peoples 
(Olson 1930; 1957; McKern 


These contacts may or may not have affected the 


Newman 1955). 


breeding structure, although from tests for vari- 
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fairly homogeneous populations with little mor- 
phological change over the stated time span. 
From the total number of measurements taken 
on the two California samples, we use six for 
discriminant analysis. Our selection was limited 
primarily by two factors: a, measurements found 
in one sample were not available for the other, 
and b, some combinations resulted in samples 
too small for adequate statistical calculation. The 
following measurements gave the best results for 
our purposes: glabello-occipital length, auricular 
height, maximum bizygomatic diameter, maxi- 
mum femoral length, femoral midshaft circum- 
ference, femoral subtrochanteric diameter (a-p). 
The calculations for the discriminant function 
follow methods given by Johnson (1949). Addi- 
tional testing 


suggested by 


of resulting data was carried out as 
Kendall (1948), Rao (1952), and 


Goulden (1952). 
RESULTS 
Table 1 presents the comparative statistica 
of the 
the present 


values cranial measurements utilized 


glabello 


-occipital length 
(X,), auricular height (X.), and 


analysis: 


maximum bizy- 


ability, both Newman and McKern demonstrate gomatic diameter (X.). Figure 1 shows percent- 
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ge frequency distributions in histogram form of 


these measurements for each of the samples. As 
will be seen, the data in Table 1 show that 
f each of the three measurements differ 


means 
signifi- 
cantly between groups, even though the graphs 
f Figure 1 show considerable overlap in each 
case. However, a linear combination of all three 
can be derived by discriminatory analysis which 
reduces the amount of overlap to a minimum. 
The resulting linear discriminant equation for 


letermining index scores from the cranial data 
in further calcula- 
the 
Thus, the coefficient for 


s given below. For facility 


ns, the coefficients were all divided by 


smallest of the three. 
glabello-occipital length becomes equal to minus 


0, since it has negative power in the func- 


tion. Using the equation, 
—-X 3.6383 X & 
with the means for each of the two groups in 


turn, and averaging the results, we get a “critical 
(Freeman and Merriam 1956) of 
both 


index value”’ 


460.53. Index scores for each specimen < 
samples are calculated by substituting the respec- 
tive measurements in the discriminating equa- 
tion. These values are then tabulated and set 
up in a percentage frequency distribution (Fig. 
2) with the combined sample equalling 100°. 
WY ith the exception of six of the 75 cases, the 
southern California scores fall below this “‘criti- 
value. On the other hand, all but nine of 

the 100 cases from central California fall above 
Thus, only 8.6% of the total 175 cases 
have been misclassified by this technique. It 
should be noted that the shaded area in Figure 2 


460.53. 


does not cover the whole bar between 460 and 


470 in the southern California portion of the 


chart. This indicates that three of the cases in 


this category are higher than the critical value, 
while one case falls below. However, in the 
California all of the cases are 


central section 
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UREMENTS (IN MILLIMETERS) 


Ste 
Mea Devic 
).4] 5.09 
* 
6.13 
( 184.89 6% 
Calif 12.32 4.67 
> - i¢ 
( 123.9 4.73 
( 4.1¢ 49] 
11.52 
Cal 42.74 4.85 we 


1igher than the dividing point. This same prin- 
ciple is used in the other figures depicting total 
scores of the two groups. 

The analysis of variance done in the course of 
the discriminant function shows that the two 
populations differ very significantly (F=102.33). 
Carrying the analysis a step further, standard 
errors of the lambda coefficients were calculated 
(Kendall 1948). 


twice its standard error, we can state that each 


Since each coefficient exceeds 


measurement contributes significantly to the ef- 


f the discriminant function. How- 


rectiveness 


ever, discriminatory analyses were carried out, 
omitting each variable in turn, to show how 
~ach might affect the over-all results. Table 2 
lists the percentage of cases that would have 


been misclassified by this method and indicates 
that auricular height is by far the most impor- 


tant of the three cranial measurements in the 


disc riminant function, since its absence from the 


CRITICAL INDEX VALUE 


460.53 


FREQUENCY DISTRIBUTION (%) 


distri lex scores for the three cranial 
ments. The southern Californian series (N 75 
42.9%) is above; the central Californian series (N 
57.1%) is below. The shaded areas indicate the 


4, 19590 
| 
. Th | 
| 
| 
| 
~~ 


AMERICAN 


TABLE 2 VERCENTAGI MIscLassiFiep Cast 


OF FOR THI 
MEASUREMENTS Lisep Discriminatory ANALYSI 

Use M 
Glal 1 le 
Aur } R ¢ 
Maxin I gomat liameter ) 
Omitting glabello-occipital length } 
Omit im bizygomatic diameter 
On ng ricular height 17 


analysis allows the greatest chance for misclassi- 


fication. This is also substantiated by the fact 
“t” value 

the 
We have used this method 


of presenting these results, chiefly because our 


that auricular height had the highest 
for th 


samples (Table 1). 


difference between means for two 


two samples are of unequal size. Rao (1952) dis- 


cusses this problem at some length, but we felt 
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not add enough to the accuracy of classification 
to warrant their use in this paper. The tech- 
nique for calculating the amount which each 
variable contributes to the over-all results is als: 
discussed in Rao (1952: 252). For samples of 
equal size there is a t-test based on the data i 
the analysis of variance table which is very con- 
venient to use in determining the proportion of 
errors of classification to be expected when apply- 
ing the linear discriminant function (Pons 1955 
Thieme and Schull 1957). 

Our next analysis is based on measurements 
of the right femur. Table 3 gives the compara- 
tive statistical values. Here again the means of 
the three measurements differ significantly be- 


tween Figure 3 presents these data i1 


groups. 
graphic form and, as with the cranial data, con- 
siderable overlap exists between samples. Maxi- 


mum femoral length (X,), midshaft circumfer- 


that the exceedingly involved statistics would ence (X.), and subtrochanteric diameter (X,) 
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ication TABLE 3. CoMPARATIVE STATISTICAL VALUES OF MEASUREMENTS OF RigHT FEMUR (IN MILLIMETERS) 
tech- 
Standa 
h eacl Grout Mea Deviation 
| 59 Southern California 417.25 16.17 
sles of m lenst 2.31° 
Central California 456.16 20.24 12.31 
ata ll 
59 Southern California 82.69 5.58 
ry Col | imfer , 5 
Central California 5/.5€ 4.93 
of 
— 59 Southern California 24.05 1.99 
apPply- Subtrochanteric diameter (a-p) 1.86* 
1955 ary Central Californi: 27.82 2.43 
< + th 61) 
ment 
npara 
ans of ymbine in the following way to discriminate be- ful in discriminating between the two groups. 
sls a tween the two populations: As with the cranial data, we again did discrimi- 
© 02 natory ans Ss, ef rariable 
lata is atory an ilyses, excluding each variable in turn. 
+ al The results of these are presented in Table 4. 
a, she os ations . > le xd; “9 
M In the original calculations, the smallest lambda )aximum length, with the highest “t” for sig- 
aXxXl- { he lo tO ¢ » ré 
A) coefficient, belonging to maximum femoral nificance of difference between means of the two 
- th, is set equal to unity and the other coefh samples, has the most discriminating power. 
ntcar ected: oly Thecritic: 
ts are adjusted acc: rdingly. The critical index As a matter of interest, we did still another 
ue is $51.37. discriminatory analysis using the two measure- 
e 59 so alifornia cases are 
Six of the uthern California « a re ments from each of the preceding analyses which 
her th: sv r} 150 » 9 ases 
er than this value, while 15 of ~ V case had the highest value in discriminating between 
er alifarr are < . 
central California are lower. This mean populations. Statistical values of these four meas- 


at 14.1% of the total 149 cases have been mi urements are listed in Table 5. The combina- 
1 hy « line; ‘ 
ssified by this linear discriminant function tion of auricular height (X ), maximum bizygo- 


(Fig. 4). The analysis of variance, however, still matic diameter (X;), maximum femoral length 
shows that the populations differ significantly, 


with | 65.51. All the lambda (A) coefficients Taste 4. PERCENTAGES OF MISCLASSIFIED ¢ 


gives 1551.54 as the discriminating value between 
the two groups. Of the 95 cases in the combined 
sample, only seven have been misclassified by 
use of this discriminating equation. Two cases 
N — 90 or 60.4%) is below. The shaded areas indicate ate from southern California and the remaining 
’ lassified cases (14.1%) five from central California. This comprises 7.4% 


4. Distribution of index scores for the three post- 


neasurements. The southern Californian series 


59 or 39.6%) is above; the central Californian series 


ASI FOR THI 
| xceed twice their calculated standard errors, MEASUREMENT ep In Discrmanatory ANALY 
se" ndicating that all of the measurements are use- 
M 
CRITICAL INDEX VALUE 
45137 Maximum length ) 
10> Midshaft circumference ( 14.1 
sherochant 
Subtrochan liameter 
6 | Omitting midshaft circumference 14.8 
Omitting subtrochanter liameter (a-p) 15.4 
24 Omitting maximum lengt!l 18.8 
of — 
2 380 430440 | 460 470 480490 S00 SIO 520 530 
= — (X.,), and subtrochanteric diameter (X,) give a 
slightly better probability of classifying cases in 
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lating scores 
| | 
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LUES OF Two CRANIAL AND Two Femoral MEASUREMEN 
(IN MILLIMETERS) 
M 
Southern Califort 113.61 4.42 
Central Californi 123.5 5.0¢€ 
Southe Calif 34.84 49 
( tral ¢ for 142.34 4.58 7 
Southe Calif 416.74 Q 
Ce f 452.5 20.45 
S } ( f 38 ) 
Ce ( f 27.4 


the cranial 
14.1% 


inherent 


nature 


of the 


pula- 


39.46, 


material, as well as the sources from which it is 
taken (middens, village sites, cemeteries, and s 


forth), the archaeologist and the physical anthro- 


pologist are forced to treat their samples as rep- 
resentative fractions of past populations. The 
must assume a normal random distribution for 
age, sex, and gross morpholog They must 
assume, as we have, that the reference popula- 
tion was a breeding group subject to the same 
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pattern of genetic interchange common to docu- 
mented or contemporary contact tribal units. 
In terms of statistical analysis these assump- 
tions place the investigator in a difficult position, 
since a complete knowledge of the universe from 
which his sample comes can never be fully real- 
ized. Although the above suppositions are stand- 
ard in sample theory and statistical procedures 
can be employed to adjust for some of them, 
subsequent conclusions should be fully qualified. 
For example, in the present study the size of 
sample can have a great deal to do with the final 
results. Analysis of the cranial data was based 
m 175 cases, while that of the femoral material 
was made on 149 cases. By the time we had 
onsolidated the data, taking two measurements 
from each analysis, our sample size had been 
reduced to 95 cases for which all four measure- 
ments were available. For comparative purposes 
ynly, we then ran through the discriminatory 


analysis on the three cranial measurements, 
ising these 95 cases, as compared with our origi- 
nal analysis of 175. With the reduced sample 


% of the cases would be 


t was found that 13.7 
misclassified as compared with only 8.6% in the 
sample. Thus, differences between the 
results of these two analyses of cranial data may 
have been due to the size of the samples. Also, 
f any of the extreme cases were included in the 
smaller sample, results would be correspondingly 


} 
ased, 


and the probability of correctly classify- 
ng cases would be poorer. 

Both the archaeologist who collects the skele- 
tal material and the physical anthropologist who 


analyzes it are well aware that their evidence 
represents unknown fractions of hypothetical 
populations inhabiting indefinite geographical 
areas whose times of occupation are, at best, only 
approximate. Thus, methodology should be care- 
fully applied with a quantitative thoroughness 
that acknowledges the intrinsic limitations of 
such evidence and subsequent interpretations 
should be expressed in terms of probability rather 
than unqualified fact. 


APPLICATION 


It was our intention to apply the present tech- 
nique to a small sample of skeletal material from 
localities adjacent to the rwo tested areas. How- 
ever, published anthropometric data for Cali- 
fornia is not abundant, and what studies we 
could find dealt mostly with skulls where the 
auricular height measurement (required for our 
method ) 


was omitted. As a result, we have 
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metric values for one skull that came from a 
shellmound on the south shore of San Francisco 
Bay and must rely on this evidence alone for a 
demonstration of application. Although this is 
not an adequate test, the discovery of isolated 
skulls represents a typical classificatory problem 
for the investigating anthropologist. Thus, the 
following analysis was made. 

The metric 
nating cranial measurements (glabello-occipital 


readings for the three discrimi- 


length, auricular height, maximum bizygomatic 
diameter) are 171, 109, and 131 millimeters re- 
spectively. An index score is derived by substi- 
tuting in the proper equation: 
U = -171 + 3.6383 109 1.5373 131; 
LU = 426.96, a score that falls well below the 
critical value of 460.53. We may conclude from 
this that the specimen from San Francisco Bay 
is metrically related to the southern California 
group rather than to the sample from central 
California. 

Partial substantiation for our findings may be 
found in Gifford (1926: 250, Map 2) who dem- 
onstrates by means of average cephalic indices 
that the San Franciscan Bay peoples are more 
closely related to those from the Santa Barbara 
region than to populations from the Sacramento-— 
San Joaquin delta area. He also lists (page 242, 
Table 32) 13 indices and measurements that 
show differences between these three areas. Again, 
the San Francisco skulls more nearly approach 
those of Santa Barbara (in eight categories: three 
indices and five measurements) than they do the 
central California specimens (in five categories: 
We have 


demonstrated this same relationship with the 


one index and four measurements). 


more concise technique of discriminant function 
which is based on fewer variables. 


CONCLUDING STATEMENT 


Due to the inherent difficulties of assigning 
individual skeletal material to its parent popula- 
tion, we have demonstrated a statistical pro- 
cedure, the linear discriminant function, that 
results in an unusually small percentage of mis- 
classification for two California samples. If metric 
data for the auricular height, maximum bizygo- 
matic diameter, maximum femoral length, and 
subtrochanteric diameter (a-p) are available for 
unknown remains, the probability for accurate 
afhliation is approximately 92.6%. A somewhat 
smaller probability of classification (91.4%) may 
be reached by using three cranial measurements 


| 

| 

| 
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| 

| 
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(glabello-occipital length, auricular height, and 
maximum bizygomatic diameter). 

Since the type and range of morphological dif- 
ferences between the two California groups do 
not represent those for all populations, the pres- 
ent equations are not applicable outside of the 
tested area. To solve similar problems of associ- 
ation in other localities, discriminatory equations 
should be calculated and critical index values 
established for samples of probable parent 
groups. Moreover, combinations of measure- 
ments suitable for one area are not necessarily 
so for others. Thus, we recommend that a variety 
of combinations be tested to demonstrate the 
highest probability of classification. Once estab- 
lished, tables of critical index values may be 
used as standard tools for skeletal classification. 


Acknowledgment This study was done while the 
senior author was serving as physical anthropologist at the 


Research an | ngineering Center, Natick, 


Massachusett The authors wish to expre their grati 
ude to R ell W. Newman and Agnes M. Gall f 
their k | helpf ] iti r 
NAB MM 
35 T ™ lar Variation of Skull Cl ucteris 
Serie Egypt Sk < Ann { 
Fuger \ 6, pp. 352-71. | j 
Bronowsk 4 » W. M. Los 
195 S D in 1a 
Journal of Ph al Antt t g 
\ pp. 385-94. Philadelph 
Cox. G. M.a W. P. Mar 
195 f a Discriminant Functi for Differer 
with Differer Ax I 
lou S e College Jourr f Sclence 
\ pp. 323-3 Ames 


Problen Anr f Euger \ PI 
79-88. Lond 
P 
1956 S Class at \ polog 
Ame Anthropolog Vol. 58, pp. 464-7 


Girrorp, E. 


1926 Californian 


Anthropometry. University of Cali- 
fornia Publications in American Archaeolog 
and Ethnology, Vol. 22, pp. 217-3 Berkele 


GouLpeN, C. H 
1956 M 


Analysis, second edition 


y and Sons, New York 


of Statistical 


| XXIV, 4, 1959 


JoHNson, P. O. 


1949 Statistical Methods in Research 
New York 


Prentice Hall, 


KENDALL, M. G 


1948 The Advanced Theory of 
Charles Griffin, London 


Statistics, Vol 


McKern, T. W 

1955 An Anthropometric and Morphological Analy- 
sis of a P Skeletal 
Santa Cruz Island, California 


Berkeley 


rehistori« Population fron 
MS, thesis, | 


versity of California 


NeuMANN, G. K 


1952 Arche 


1e American Ind 
In Archeology of Eastern United States, edite 
by J. B. Griffin, py 3-34. | ers f Chicas 
Newman, R. 
1957 A Comparative Analysis of Prehistoric Skelet 
Rem s from the Lower S ame Vall 
Ret »f the University of Califorr Archa 
l Survey, No. 39. Berk 
Orson, R. I 
1930 Chumash Prehist f Califor? 
Put is in Ame in Archae gy and Eth 
nol \ 28, pr 21. Berk 
Panse. V. ¢ 
1946 A Application of the D I , 
f Poul lourna Gene 
\ 47, pp. 242-8. I i 
Pons, | 
1955 The S« Diagnosis é f 
Skelet Human B \ 27, pp. 12-2 
De 
Rao, G. I 
1952 Advanced Statist Mert n Biometric Re 
earch. John Wile 1 Sons, New York 
Saitn, H. | 
1936 A Discrimina Fun Sele 
nmr Eugen \ 7 240-5 Lor 
F. 
1957 Negro Ske Journal of | 
Medicine, \ 4, pp. 72-81. Cape Tow 
THieme, F. P. anp W. J. Scuuti 
1957 Sex Determination from the Skeleton. Hu 
Biology, Vol. 29, pp. 242-73. Detroit 
UNIVERSITY OF TEXA 
Austin, Tex 
(QUARTERMASTER RESEARCH AND ENGINEERING CENTER 


Natick, Mass 
May, 


1958 


— 
| 
| 
Fister, RA | 
| 
| 


, 4, 1959 


ce Hall, 


Vol 


Indian 
edited 


hic ago 


ifornia 


ENTER 


THE LITTLE HARBOR SITE, CATALINA ISLAND: AN EXAMPLE 
OF ECOLOGICAL INTERPRETATION IN ARCHAEOLOGY 


CLEMENT W. MEIGHAN 


HE ISLANDS off southern California have 

attracted archaeological attention since the 
1880’s, yet actual site reports on island archae- 
ology are virtually nonexistent. This report pre- 
sents data on excavations at Little Harbor, Cata- 
lina Island. It is the first published site report 
for Catalina Island and the first complete de- 
scription of a site excavation for the Channel 
Islands as a group. Chronologically, the radio- 
carbon dating of the site provides a key reference 
point for time placement of several southern 
California complexes. 

Catalina is 27 miles from Los Angeles harbor 
and is the second largest of the eight islands off 
the southern California coast. It is 22 miles long 
and about eight miles wide at the widest point. 
The island has an exceedingly steep and rugged 
topography with only a few sheltered bays and 
level areas attractive as village locations. All 
such locations have been built over by recent 
settlements, and the principal archaeological sites 
on the islands are now obliterated. However, 
numerous small sites remain, several of which 
are worth excavation. 

Little Harbor is on the seaward side of Cata- 
lina. There are actually seven sites which border 
on or overlook Little Harbor, but the geographic 
designation is applied to the site described here. 
Of the seven sites, at least two were virtually de- 
stroyed by unscientific digging some years ago; 
the remainder, except for the site reported here, 
are either very small or badly eroded. Excava- 
tions at the Little Harbor site were carried out 
with the assistance of U.C.L.A. students at vari- 
ous times from 1953 to 1955. A number of week- 
end trips were made; in addition a small crew 
was able to work at the site for two weeks in 
August, 1954 and one week in April, 1955. 


“ULTURAL PLACEMENT 
CULT L PLACEMENT 


The Little Harbor site contains a complex 
which fits into what Wallace (1955) has recently 
called the Intermediate period. No detailed site 
report has so far been available for this time — 
a crucial period during which the cultures of 
southern California were developing the distinc- 
tive maritime adaptation represented ethno- 
graphically by the Chumash and Gabrielifio, and 
archaeologically by the cultures referred to as 
Canalifio, or Late. Although site reports are 


383 


available for the coastal manifestations of the 
last 2000 years or so (Orr 1943; Meighan 1954) 
and for the ancient lithic assemblages of the 
Pacific coast (Treganza and Malamud 1950; 
Rogers 1929; Wallace 1954; Wallace and others 
1956; Peck 1955; Walker 1951), the Intermedi- 
ate cultures have remained nebulous despite the 
many years of more or less random collecting 
activities on the part of local institutions and 
private collectors. 

The oldest known sites in southern California 
are characterized by deep-basin metates and an 
abundance of coarsely chipped choppers, scrapers, 
and pulping planes. Through time, these com- 
plexes alter into the late and protohistoric cul- 
tures containing finely chipped points, mortars 
and pestles, and abundant evidence of ocean 
fishing as a major resource. The Little Harbor 
site falls in the transition between these two cul- 
tures and provides some understanding of the 
shift from a land-oriented economy to one de- 
pendent almost entirely on the sea. 

Precise cultural affiliations for the Little Har- 
bor site cannot be worked out at present. One 
of the major difficulties is that the previous de- 
scriptions for this region (Orr 1943; Olson 1930; 
Rogers 1929) are based heavily upon cemetery 
finds and burial associations. The Little Harbor 
collection, however, is exclusively made up of 
material found in midden refuse. The collection 
could therefore be part of a previously defined 
cultural complex which cannot be recognized 
because of the difference between midden arti- 
facts and mortuary artifacts. No doubt there is 
considerable overlap between the two classes of 
finds; yet they are not strictly comparable in a 
qualitative sense and are even less similar in a 
quantitative comparison. 

A second difficulty arises from a considerable 
confusion in the use of cultural names for south- 
ern California, with different writers using the 
same names to refer to somewhat different cul- 
tural manifestations. This situation is due as 
much to the archaeology as it is to the archae- 
ologists, since the prehistory of the region cer- 
tainly contains at least a dozen distinctive but 
related cultural complexes, none of which has 
yet been precisely and fully defined. 

For these reasons, I do not feel justified in clas- 
sifying the Little Harbor site as a manifestation 
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Fic. 1. Aerial view of Catalina Island, looking southeast 

of any of the known archaeological complexes, 
and | am equally hesitant to add a new culture 
name to an already topheavy and much abused 
terminology. The easy solution is to fit the Little 
Harbor site into one of the very broad categories 
proposed by Wallace (1955) in his useful synthe- 
sis. Within this framework, Little Harbor is cer- 
tainly one of the Intermediate sites; until more 
site reports are available it would be unsound to 
suggest a more precise cultural assignation. Trait 
similarities between Little Harbor and other Cali- 
fornia cultures are discussed in the conclusions. 


CHRONOLOGICAL PLACEMENT 

1924+250 B.c. 
was obtained from charcoal secured from the 
basal levels of the midden (M-434, 3880+250 
years; Crane and Griffin 1958: 1121). At the 
point from which the charcoal came, the midden 
is only 24 inches deep; hence the possibility of 


A single radiocarbon date of 


contamination by plant roots (of grass and cactus) 
must be considered. I believe this source of con- 
tamination was eliminated because the charcoal 
came from beneath thick 


large and abalone 


The Little Harbor site 1s shown by the arrow at the low er le it 


(Haliotis) shells which rested on the submidden 
clay. Upon lifting up the shells they were found 
filled with soft soil containing midder 
refuse in the form of shell fragments, very fresh- 


to be 


appearing fish bones, and considerable charcoal 
in fragments up to a centimeter or so square. Nx 
visible plant roots were present. Charcoal was 
collected from three of the sheltered pockets of 
midden material to get enough for a radiocarbon 
assay; all the shells were on the same level and 
within a few Since the 


visible fragments 


inches of one another. 
midden proper contained no 
of charcoal and showed considerable alteration 
of the fish bones present (discoloration and sur- 
face coating of calcareous material), | believe 
that the dated charcoal was completely pro- 
tected from ground water or plant rootlets. 

The date of just under 4000 years ago is con- 
sistent with other evidence, including the geo- 
logical features (suggesting possibility of raised 
sea level when site was occupied) and the faunal 
remains. Both shell species and such fish forms 
as Pimelometopon pulchrum (California sheeps 


head) indicate Water temperatures aS warm as 
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or warmer than the present. The date is close 
enough to the end of the Altithermal period 
that such a situation is to be expected. 

Although it is hazardous to rely too heavily on 
a single radiocarbon date, there is no reason to 
question the accuracy of this particular determi- 
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nation. The date is a significant one since it is 
the only southern California date in this particu- 
lar time range; all the other dates obtained to 
this writing are either a couple of thousand years 
older or a couple of thousand years younger than 
the Little Harbor date. A second point is that 
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this is the only date presently available for the about hike necessary in order to reach the beaches. There 
Intermediate cultures of southern California. #5 no fresh water at the site, and a descent into the 
Wallace (1955: 223) expressed the generally- ons on either side is necessary for that essential req 
’ ment. About the only apparent advantag« this part 
held opinion that the Intermediate culturesoccu- tage of this pa 
- lar location for settlement is that it is a fairly ext 
ang: the time period from about 1000 B.c. to 
: flat area and such are not common on the island 
A.D but Little Harbor site forces a revision of ' 
xvYv) Although tI sites on ( ital na Is nd re if en 
dates since it dates from roughly 2000 
interior spots, they ippear to iS imy 
There is nothing about the site, either in its arti- than semipermanent villages of the Little Harbor 
fact inventory or the degree of midden altera- This, coupled with the observation that the lower 
tion, to indicate that the site should fall toward sites at Little Harbor are s P 
the beginning of the Intermediate period. On _ time, leads elieve that | 
the contrary, « mapenes with other sites in south- = wha ne the I I 
ern California, Little Harbor gives a distinct im- P'¢ and that a g its Ip vas 
[ ntav it ed now appe | th 
pressior teness; the Intermediate cultures 
must therefore date from about 1000 back to 
f ttlemer ils ‘ 
erhaps 4 3.c. This in turn pushes back the sas 
. provat A 
time period for the earlier remains (Oak Grove, 4 ae 
Tate na allied oF 
Topanga, and allied cultures) toa greater antiq- However Ling he topes f 
ity than has previously been considered possi- f 
ble. On the basis of dates recently obtained 1iff 5 { 
from Santa Rosa Island, plus others from San g evel for th 
Diego ( ity sites, We must now recognize that Vege 
the deep-basin metate cultures are in part pre- 
ltith n age (greater than 7000 years B.P.) me 
the old them are probably contemporane 
Wit | m man. 
photograt 
show 
[He Sire Art 
The | Harbor site is located ne of the 
ma s extending into the Pacific fror THe Mippt 
the rugg s that make up most of Catalina Although superficially similar t ther sl 
Island ( The site is a shel] midden. 2( middens along the California ast, the Litt 
t +( with a maximum dept! f 48 inches Harbor midden proved to Nave a number! I 
nd ar lepth of about half that (Fig, 2), unusual features. These combined to slow dowr 
the excavation to the point where it require 
man-day to examine only about half a cubi 
yard of midden material. 
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taining hard packed midden, each of which had to be 


mined, since small artifacts were frequently inside the 


Ils; 2. the high concentration of shell and other faunal 
ns, which made it impractical to screen the material 
ceme 


partial 


nting of the upper and lower levels, mak 


the midden so hard that picks had to be used 
This hardening is not uncommon with the older south- 
California middens, and it appears to result from the 
m carbonate in the shells leaching out into the soil 
I 1 I ite n then be redeposited on bones 
facts i fact many of the Little Harbor spe 
t lear lep millime r more i 
The Little Hart midden w | | f 
I he intermediate levels (12 or 18 inches 
24 hes), | t much of the sample was th 
| ligging pt led « slow] Even 
pose } nidder nded 
Two 4 h-wide mns 
k re | firm n I ers 
then 


A profile of the midden is given in Figure 3. 
Of particular note is the 6-inch layer of slope- 
wash over the flat parts of the site. This material 

ynsisted of clay washed in from above; the slope 
ind rainfall being what they are, this thickness 

f slopewash suggests a rather long time of depo- 
sition. The steeper slopes of the site have no clay 
cap, presumably because of surface erosion. 

The excavated sample comprised 19 pits 5 feet 
square; since many of these were very shallow 
the total digging included only 26 cubic yards of 
midden. However, even this small amount of 
midden yielded a surprising quantity of objects. 
A total of 
than 13 artifacts per cubic yard (not including 


356 artifacts was recovered, or more 
flake scrapers) —a high yield by California 
In addition to artifacts, the sample 
than 


ndards. 


ntained innumerable shells and more 
6200 bones and bone fragments. There were 238 
ne fragments per cubic yard of midden. 
The general appearance of the Little Harbor 


midden is of an extremely concentrated living 


an intensive exploitation of the en- 
vironment on a scale seldom seen in shell midden 
remains in California. The massive accumula- 
tion of food remains with relatively small amounts 
f soil, ash, and rock, makes it hard to believe 
that any inhabitant of this site ever went hungry. 
Internal features of the midden were simple 
and few in number. The excavated trenches 
crossed a shallow pit in the submidden, measur- 
ing some 20 feet in diameter and forming a basin 


extending 18 to 24 inches into the sterile ma- 
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terial beneath the midden. This physical con- 
formation is closely similar to the house depres- 
sions found widely in California until the his- 
toric period, and the floor of the pit was carefully 
investigated for evidence of postholes or other 
structural indications. No such evidence was 
found, and on present evidence the pit could be 
either a midden-filled house depression or possi- 
bly just an erosional irregularity of the surface. 
One hearth and two accumulations of stones 
were exposed. The hearth was in a shallow part 
ot the 12 


site, resting on the sterile clay with 12 


inches of midden above it. It consisted of a 2 by 
4 foot layer of fist-sized stones. In and above the 
stones were many fragments of sea mammal 
bone (some burned), quantities of whole abalone 
shells, three birdbone awls, a shell pendant, and 
a shell bead. There was no ash layer, but the 
burned bone and small flecks of charcoal through- 


yuut the feature identify it as a hearth. 


Tt ’ briefly described as follows 
Fex ’ 3 hes deep, resting on submidden ma 
rial \ heap of n 14 | ) he ontaining a 
rge ple f shale broken into several fragments, a 
pitted hammerstone and plain quartz hammerstone, 
ST | rke 1s t 
Feature 2 13 inches deep, immediately below sur 
e slopewash and resting on hard ash layer. A heap of 
nes 27 | 21 inches containing 40 angular schistos« 
‘ bbles ybble scraper 
} f schist (1 
Tt W A rned and probably rep 
stock é led for some ultimate 
ny rig ewltle 


ARTIFACTS 


Artifact counts, measurements, and depth dis- 
tributions are given in Tables 1 and 2. This sec- 
tion includes additional descriptive material and 
comparative data. The total artifact sample com- 
prises 367 specimens plus an additional hundred 
amorphous quartz flakes used as scrapers. The 
bulk of the collection is of a utilitarian nature 
with various kinds of stone tools predominant. 
General comments on the specimens are given 
in the same order as in Table 1. 


STro ARTIFA 
Points. Five types of points are defined (Figs. 4, 5 a) 
All spe neé e ot g i ner vailable on the 
island The size and weigt nge clearly puts the Little 
Harbor site the large raditio lefined b 
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TABLE 
ARTIFACT TYPE 
CHIPPED STONE 
Points 
RA ec re ne 
HAMMERSTONE 
GROUND STONE 
MORTAR Type 
Type 2 (Boulder 
SSEL FRAGMEN 
HARMSTONES Type 
PERFORATEC TONE 


OTHER STONE OBJECTS 


2 WITH ASPHALTUM 
HAMMERSTONES Type 


SHELL 
Ornaments 


Mego RIN 
Haliot NDAR 
Tools 
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Cm. |Depth, In. 


6-36 
0-36 
6-12 
0-12 
3 
6-3 
0.36 


8.3 
6-1 

2430 
2-18 
6-30 
0-36 

4 
8-24 
= 
36 
6-4 
6.36 
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stemmed points in various forms; such points are common Blades or Knives. Several objects are here defined as 
Rogers’ Hunting Culture (for example, Rogers 1929) knives (Figs. 6 ad, 5 . They are all oblong or leaf- 
9th, In. The Little Harbor sample is surprising in its complete haped, large, and very crudely chipped by percussion 
k of long-stemmed forms. Possibly this is due to our flaking of quartz fragments. Possibly they served as skin- 
small sample, but it seems likely that an areal or temporal _ ning knives, but their rude manufacture suggests that they 
listinction is reflected here. Presence or absence of such yuld be blanks or unfinished tools 
stemmed points will probably be a valuable indicator to , 
- med pol will probably be a valuable indicator Scraper Scrapers include retouched flakes, teshoa 
subdivisions within the Intermediate period 
flakes, and core scraper planes. Most abundant are the 
The side-notched and leaf-shaped points of the Little 1 , 
€ : F F cei quartz flake scrapers. Hundreds of quartz flakes occur in 
is H r site show a generic similarity to most of the earlier = 
3 ; > the site; most of these are waste from artifact manu- 
30 fornia cultures, including those in northern Califor- , 
; : fa ant number of them show used edges. 
Four types r in the Early horiz central Cali- P ' 
36 he the primary cutting and scraping tools 
a (Heize 449) in the same sizes with similar = : 
~ 1 flakes were recovered, but they are 
i ae ts with retouched edges. Their significance 
C-440, Iohnson 1951: ce of this form in other southern Cali- 
2 h as Point Dume (Peck 1955: 38). 
3 
scraper planes conform to a defi- 
30 f to inufacture despite their apparent 
30 3 i All of them are made of beach cobbles 
36 
36 
J 
36 
24 
36 
4a 
36 
36 
e 
36 
24 
24 
36 
36 
7 
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\ 
4 
J 
rcl 
f long- i k, Type 5; length of a, 6.4 cm., others to scale. 
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nes The spec 


reparation of a 


e-h, wave-shaped pebbles selected for their unusual shape, 


ure referred to here as abrading 


imens consist of unshaped slabs of schist 
late with a small amount of abrasion on one surface 


fragmentary specimen shows a ground basin-shaped 
avity which must have been at least 2 cm. deep. Six 
cobble 
nd beach cobbles with minor smoothing 


peen 


fist-sized 
They could 


the abrading stones but 


ts are here called manos; they are 


used with were not 


nd in association. Two of the cobble manos show 


wrange-red pigment. It is doubtful that these abrading 


used for seed grind- 


1es with their possible manos were 


they are too few in number and show too slight a use 


represent everyday domestic activities. Use in the 


mineral paint is shown by two of the 


ble manos; possibly these tools were also used in such 
as manufacture of shell beads. The abrading stones 


even have served as anvils on which shellfish meat 


pounded and cleaned 


Z knives and wave-shaped pebbles a-d, c rude quartz 


THE LITTLE HARBOR SITE 391 


knives; length of c, about 6.5 « m., others to scale; 


length of f, 8.5 cm., others to scale. 


Objects. Steatite objects are in general diag- 
iltural periods in southern California sites. 
diversified and elaborate steatite objects 
occurs in the late sites of the region, along with extensive 
use of steatite bowls and globular steatite ollas. Virtually 
ill of the steatite in southern California sites appears to 
be from the extensive quarries on Catalina Island itself 
Treganza 1944; Meighan 
The Little Harbor site is only 4 miles 
Cali- 


and hence the steatite objects found here are of 


(Schumacher 1878; Heizer 
and Johnson 1957). 
from the principal source of steatite in southern 
fornia, 
particular interest in dating the steatite industry. Since 
only a few steatite objects were found at Little Harbor, 


1 type, 


and these of a simple and unspecializec it is clear 
that the site precedes the development of the steatite 
mining so important in the late and protohistoric periods. 

Of vessel fragments, the Little Harbor site produced 


eight pieces of small hemispherical bowls, some of which 
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we 


Fic. 7. Core scraper planes. Length of f, 8.8 cm., others to scale 


re probably shallow enough to be called dishes or 


plate Globular vessels are absent. All of the sherds 
are of rather poor quality steatite and it looks as if the 
vessels were made of float pieces rather than quarried 
material (note that two boulder mortars previously men- 
tioned are also made of steatite, in this case definitely of 
unshaped float fragments). Other evidences of steatite 
(Fig. 10) include two small beads, a few perforated globu- 
lar pieces, and 14 simple but interesting forms that I have 
called “effigies All of these objects could be easily pro- 
duced from surface pieces of steatite without requiring 
any quarrying activities 

The class of “effigies” includes the three forms repre 


Ser 


forerunners the 


stones, and 


lif 


since intermediate 


if 


are 
which produced the Canalifio effigies 


Harbor specimens are 


ser 


of 


10 ak 


beautifully 


ited in Figures 5 b I believe that these are the 


made whales, hook-shaped 


1 other effigy forms of the protohistoric Cana- 


© culture This inference cannot be firmly validated 


forms have not been found however, 


seems a fair suggestion that the Little Harbor objects 


a cruder and simpler expression of the same activities 
All of the Little 


much too soft and fragile to have 


ved any functional purpose. They bear no indications 


having been worn as ornaments (none is drilled or 


attachment to a cord) and indeed they are too 
Whether or not 


actually intended to be effigies of 


notched for 


soft to survive even this sort of use 


they are inimals, the 
One of my 
Malaga (¢ ove 


Catalina Island 


forms were presumably fetishes of some kit 


ype ‘effigies 


was found in Level 2 at the 
site, on the coast immediately adjacent to 


(Walker 1951: 60; Pl. 15 B) 


forms have not i 


other examples of these 


been noted in the literature. Since the 


Malaga Cove specimen could well be a trade piece from 


Catalina, it may provide a cross-date for Level 2 of the 


Malaga Cove site of somewhere around 4000 years ago 


If this is a correct 


inference, it Is a very important one, 
for Malaga Cove 2 contains many of the characteristic 
manos and metates of southern California while Little 
Harbor has none of these. The previously mentioned cul- 
tural difference between mainland and islands in this 
regard is thus partly confirmed 
The Little Harbor types of “effigies” have not been 
previously recognized as constituting a class of artifacts 
that may have considerable significance. The small size, 


fragile nature, and relative simplicity of manufacture make 


it easy to overlook or discard such specimens, and they 
are no doubt of more common occurrence than the pub- 
indicate 


lished reports 


The broken-off pointed projec- 
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tions of the effigy forms are most commonly found (Fig 
10 f-k), and. recognition of such discoveries may provide 
a new diagnostic of cultural affiliation for southern Cali- 
fornia complexes. 

The final group of steatite objects includes 13 examples 
of the perforated stones commonly found throughout 
southern California (Fig. 11). Although these are not 
found in the earliest sites, they occur pretty generally 
otherwise. They have been variously interpreted as sinkers 
and digging stick weights. However, some of the per- 
forated stones are too small to have served in this way, 
and they must have been used for other things as well. 
It should be noted that these artifacts are not made out 
of the softest varieties of steatite; a tougher rock going 
toward serpentine is preferred, and some examples are 
made of tuff or sandstone. This suggests that the objects 
had a functional purpose and had to stand up under some 
kind of utilitarian activity. 

Steatite objects of relatively common occurrence in 
late sites (both on the islands and the mainland), but 
which are absent from the Little Harbor collection, in- 
clude the following: globular vessels, large beads and 
pendants, well made animal effigies, miniature canoes, 
griddles, pipes, and grooved arrowshaft straighteners 


Charmstones. Three Little Harbor specimens conform 
losely to a class of objects found widely throughout Calli- 
fornia. Ethnographic accounts demonstrate these objects 
to be of magical and religious significance in late time, 
and charmstones appear to be a deeply rooted part of 
California culture. Charmsiones are much more abun- 


dant in the interior valleys and northern California than 


f 
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they are along the south coast, but sporadic examples 
have been found throughout southern coastal California. 


The Little Harbor specimens are of three types, all of 


which occur elsewhere in California (Fig. 5 d). They 
include: 

Type 1: A miniature steatite cylinder with a perfora- 
tion at one end (Fig. 10 p). 

Type 2: A serpentine flattened cylinder (Fig. 10 q). 


The single example is broken; it was repaired aboriginally 
by cementing the pieces together with asphaltum but 
only one piece was found. We cannot tell whether the 
specimen was perforated at one end or not, but both 
perforated and unperforated examples of this form are 
known to occur. 
A phallic example made of blue slate (Fig. 
This specimen also has one end missing and might 
have borne a perforation in the missing portion. 

Types 1 and 3 are identical in form to examples found 
in the Early central California sites near Sacramento. 
Type 2, being fragmentary, cannot be related to forms 


from other areas. It seems likely that true charmstones 


are diagnostic of older sites (over 2000 years) in southern 
California, although they appear until the historic period 
in central California. The implications are that charm- 
stones reflect a cultural interest which developed very 
early in central California and persisted there in a strong 
form, whereas the peoples of southern California shared 


this interest only slightly and only in earlier periods. 


Other Artifacts: An unshaped beach cobble 


bore a band of asphaltum which reveals the impression 


Stone 


9g 


Fic. 8. Quartz and pitted hammerstones. a-d, quartz hammerstones, length of a, 7.9 cm., others to scale; 


e-h, pitted hammerstones, length of e, 13.7 cm., others to scale. 
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, others to scale: b. tuff mortar, | 


3.7 cm. in diameter 
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objects of steatite. a, b, Type 1 “effigies”; c, Type 2 “effigy”; d, e, Type 3 “effigies”; f-k, broken tips of 


all from Type 1 forms judging from the flattened cross section; |, worked piec 
d; m, disc, possibly a bead blank; n, bead; 0, Type 3 charmstone, blue slate; p 
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r, s, shaped pieces of steatite, use unknown; length of a, 6.4 cm., others to sez 
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Fic. 11. Perforated stones. Length of b, 7.1 cm., others to scale 


S” twist cord. Presumably used as a sinker, 
irtifact type not previously reported 
ommonest Little Harbor artifacts is the 
rstone (Fig. 8 e-h). Natural beach cobble 
size bear evidence of battering on edges or 


the 41 examples are intentionally shaped 


id surfaces; they would be considered manos 


end Tw 

on all end 

except f 
is hot mmpe« 


reworked m: 
second 
pitted hamn 


abundance 


wert hand 


some rougher 


tial to avoid 


were found 


known to hi 


pits pecked into the center of each side 


yssible that these two examples are tually 
8; in any case they are here lassified 
f pitted hammerstone The funct of 


on 
tones is a question of some interest. The 


ws that they were used in some everyd 
g pounding, yet they do not show enougl 
rpreted as stoneworking tools lost likel 
ymmerstones were used for pounding the 
hel igh IT Ss i] 
a nedibl 
ling proce 
s support this interpretatior 
Harbor site contains very abundant re 
yxtis and this must have been an important 
Ar ttempt has been made t correl it 
pitted hammerstones wit! 
shells at other California sites, but tl 
rmation on shell species in the midder 
lemonstrate the correlation 
pounding shellfish would be likely to have 
the pounding was done with a beach cobbl 


ng or pitting of the surface would be esse 
smashed fingers. The pitted hammerstones 
ted for pounding wet shellfish meat 


pebbles with a coating of 


ittle Harbor. In historic times these are 


been used as tarring pebbles, being heated 
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and rolled around in a basket containing tar to produce 
a waterproof interior coating. There is no reason to 
assume that the present examples had any other purpose 
their chief interest is in demonstrating considerable age 


for this waterproofing technique 


The remainder of the stone tools includes the following 


1. Three battered quartz crystals. These are widely 
used in all per 1 1 areas of Califor id appear 
have mag iring rit ial The present 
examples are irregular pieces probably derived from clear 
quart urr Catalir Island 

2. Six beach pebbles that have be vorn by the s 
into odontiform r various grooved st pes (Fig 6 e-h) 
Most have layers of quartz in them which produced dif 
ferential weathering and banded Yr Since they are 
quite similar t ne another in size and general appear 
ince nd since ther kinds of beach s vere ot 

ind, they may h t save fetishe f some s 

5) Three s 1 fragments his Ranging fror 
7 by 8 cm 10 by 1 n., th re rougl shaped int 
the form of i bout 2 cm. thick. The re too soft 
to be functional tools, and sin tl rfaces are 
smoothed these may be unfinished ol There is 
evicde f the 

Bo ARTIFACT 

Tubes and Cur Bird Bone A few segments of bird 
bones probabl sed as beads, were recovered (Fig. 12h | 
Several of the art tlating ends of bird bones were found 
with scored and broken shafts (Fig. 12 a-g); these are | 
most likely waste from the manufacture of beads. One 


additional tube is noteworthy; it consists of a cut seg- 


ment of heavy mammal bone with the interior hollowed | 


out and the exterior edge decorated by two rows of drilled 


pits (Fig. 13 n) 
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Bone Pries. Fourteen examples of bone prying tools 
were found. They are of heavy sea mammal bones (ribs 
for the most part) shaped on all surfaces and with one 
end beveled to a thin edge (Fig. 13 k, m, o-q). Such im- 
plements would have functioned well for prying Haliotis 
shells from the rocks. Modern collectors of Haliotis use 
tire iron for the prying tool; the bone specimens are 


osely similar in size, shape, and thickness to the end of 


I 12. Bone objects. a-g, 
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the modern metal pries. Indentical pries from later sites 
frequently show asphaltum at the thick end; the leverage 
was apparently improved by affixing the pry to a wooden 
handle (Meighan and Eberhart 1953: 122; Fig. 40). The 
Little Harbor specimens show no asphaltum, but since 
most of them bore calcareous deposits from the midden 
it is not possible to be certain that the specimens were 


not hafted originally. 


cc 


cut articular ends of bird bones; h-j, bird bone tubes; k, cut mammal rib; l-y, bone fish gorges; 


z-cc, flakers of sea mammal ribs; length of x, 6.3 cm., others to scale. 
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seer cannon bone; k, m -q, abalone pry bars: |. n 4 : | 
mamma! bone; length of o, 13.8 cm., others to scale, except n, 4.3 m. is liameter. 
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Flakers. A few bone pieces bear blunt ends and were They are interpreted as intrusive, dropped by later visitors 
probably flaking tools for the preparation of projectile to the site. Radiocarbon dates show that shell fishhooks 
points (Fig. 12 z-cc). Many of the projectile points appear were in use near the northern limit of their distribution 

have been made exclusively by percussion chipping, in Monterey County by about 1800 years ago (specimens 

it a few definitely have pressure retouching. The small found in Mnt-282 in levels for which there are two radio- 
mber of flakers is consistent with the small amount of urbon date Johnson 1951: 19, sample C-628; Libby 
ssure flakin l f samy 52: 678, sample C-695) Also found were five whole 
Ried Rane Fite specimens of this character Haliotis shells bearing perforations punched from the 
southern Cal f A f 1 (Fig I - f the shell 
Bird bone aw] ig histor southern California EcoLocy 
Little Harbor specimens are q ee id tend to the Little Harbor site and their environment can 
1k up into splinters witl e f rough handling. be defined in greater detail than the archaeolo- 
Once introd bird | vis persisted in southern gist can usually present. Since our understand- 
Calif ntil the historic period. Although they are ing of human expansion and cultural develop- 
uncommon in mainland sites, awls made from bird 


ment is directly and intimately connected to our 
re islands wl understanding of man as a hunting and gather- 
ble mammal bone was not generally available fo | ing animal, a special effort was made to delineate 
Rasa heaiecygen Pet : the ecological picture of this site in as much 
Fich Gos _ detail as seemed feasible. Of course, limitations 
perceiving the total picture. In addition, errors 
Jowever, the relative @uire that the conclusions be regarded as ap- 
the later Proximations rather than precise results. Still, 
an approximation based on testing and measure- 
r, fragments of two shell ho ere found. ment is much better than an uncritical guess, 
[he ratio of 43 gorges to two shell hooh not found in and our techniques for analyzing the Little Har- 
sites whet Proportiot kely to be reversed. hor site do give a rather complete and essentially 
Bone Ornaments. Tw teet ned to be correct insight into the culture of the prehistoric 
m sea mamn bear a drilled perforation near inhabitants. To assemble the necessary data, sev- 

vertebrae have eral approaches were used. 


Plant Foods 


remains forces reliance upon such indirect evi- 


Absence of preserved plant 


dences of plant utilization as grinding implements 
m ndiagnostic, h isto be expected and other artifacts associated with preparation 


n i+ be nade by grind- of plant products. This is a poor method and 
There are two les cannot give much more than a rough impression 
viplicata and 22 specim« Vonus of plant use. In the case of the Little Harbor 

nothing mare chan the lace} tance. Catalina Island has very limited plant 
resources, and the paucity of artifacts which 
te shell could be used in plant preparation also shows 
salso the Little Harbor people to have been little in- 
: ‘blong Haliotis pendant and a fragmentary ring fluenced by plant resources. The site shows a 
made from the callus of Megathura cr ta predominance of meat in the diet of the people 


ni and 1s generally cot and therefore we are not forced to face the im- 
| ng heat 4 possible task of measuring plant consumption in 
led only one example from the top level 


es detail. The most important plants for economic 
j s probable that the specimen is intrusive and in 
time than the r 


utilization were no doubt the grasses, providing 
Shell Tools. Functional 


ntary Haliotis fishhooks, b 


er seeds, and the two native plants of greatest size: 
two 


line attache Scrub oak (Quercus macdonaldii) and Catalina 
| One specimen was i the surface Cherry (Prunus lyonii). Charred seeds of these 
rne site the other was in tne ft of deposit 


two forms have been recovered from a proto- 
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historic Catalina site, and it may be presumed 
that they also served as food in earlier times. 

Foods. 
food also appear to have been severely limited 
in number and kind. Catalina does have a spe- 


Animal Land animals available for 


cies of deer, but from the animal bones in the 
Little Harbor site this could not have been of 
more than casual occurrence in the diet. Other 
land animals include ground squirrels and the 
Such 


animals as cattle, pigs, goats, and bison, all of 


small island fox. There are no rabbits. 
which are now present, represent Caucasian in- 
troduction and could have played no part in the 
Indian economy. Various species of marine birds 
and migratory waterfowl must have been avail- 
able seasonally. However, the island has little 
marshy habitat to attract ducks and geese, and 
there is relatively limited evidence of bird utiliza- 
tion in the faunal remains from the site. Quail 
are abundant on the island today and were prob- 
ably utilized aboriginally. 

There is no doubt that the major resources for 
the Little Harbor inhabitants did not come from 
the island itself, but rather from the marine re- 
sources along the shore line. Fish, shellfish, and 
sea mammals were the dietary staples. 


The following techniques were used to 


gain 
qualitative and quantitative data. 
For ar fish bon n attempt w 
secure iple from the « Itior Although ti 
nidde s eened, the diggers w 
save all frag s bone, wheth gme 
pp entif e. Si the ge 
rowe Work SIOW ret ll pr x 
t sample was obtained. The s é 
prises oO ¢ t fragments (Table 4 
I shelif samp! kK 
ling hniques discussed by Treg 
( k (1948 Greengo (1951). The n 
1d sorted 1 parts, then tadu veigi 
\ rding t und Cook (1948 5 nple 
more sh t ke r maximun f € 
if resuits © ex] ed to be exact H 4 
ever, the | Hart site y ned s i nig pe 
entage of sne n eve 1] samples gave onsiderable 
iK le f i t > te tr 
lerive sonable approximation to tl nstit 
nts of the midden as a whol. 


Once the shell species were identified (Table 
5), a measure of the total food represented was 
estimated, using the method of Cook and Tre- 
(1950: 245). The midden samples also 
other important bits of informa- 
tion, the first being that the site contains a great 


ganza 


provided tw: 
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number of very small fish bones which were not 
recovered in the field sample. Our figures for 
fish consumption must therefore be increased 
to take into account a quantity of small fish. The 
other factor of interest is that the column sam- 
ples provide a rough index of the intensity of 
xccupation and hence an estimate of the popula- 
tion. In the development of a midden, the two 
major components are the food refuse and the 
soil, ash, and rock which accumulated at the 
same time. The relative proportions of these 
components should be significant. If the site was 
visited intermittently by small groups of casual 
gatherers, one would expect that the amount of 
residue in the site would be fairly great, since the 
food remains would tend to be more scattered 
and there would be time between visits for soil 
to be washed or blown into the site area. On the 
other hand, a heavier population intensively ex- 
ploiting the environment would pile up food 
debris at a faster rate and the relative amount of 


soil and other residue would be considerabl 
less. Although present knowledge does n 

permit quantification of these observations, they 
nonetheless significant in shel 


For the Little Harbor site there 


are examining 
midden remains. 
is no doubt that food refuse was accumulating at 
a rapid rate and that the environment was being 
and efficiently d by the in- 


intensively exploite 


habitants of the site. One midden sample cot 


tains one of the highest proportions of shell by 
weight (58%) that has been recorded in Ca 


(A shell 


c shell by weight gives a visua 


fornia. midden containing more that 


30° appearance 
being almost pure shell.) 
Of 4037 mammal bones and fragments, 53¢ 


were identified tozoological family; th 
appeared to be the same kinds of animals (judg- 


ing from size, color, and texture of pieces) but 
the bone was so fragmented it could not | 
identified. The identified bones are 81% cetacea 


(dolphins and porpoises) , 16° pinnipeds (seals), 


and the remaining 3% represent land 
(Tables 3 and 4). 
In identifying the bone fragments, it 


mammais 


possible to obtain osteological material for sev- 


eral species necessary to make complete com- 
parisons. Collections were examined at the Ver 


Museum of the Zoology 
University of California at Los Angeles; the Mu- 
of Cali- 


and the Los Angeles County 


tebrate Department 


seum of Vertebrate Zoology, University 
fornia at Berkeley; 
Museum. Comments on the identifications, pre- 


pared by Joan Seibert, are as follows: 
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the possible exception of three fragments which may be 
Phocidae. Classification to genus is most difficult with 
the Otariidae, for the bulk of the material appears to be 
an almost extinct genus of Arctocephalus (or Arctophoca) 
which, with the exception of a few skulls, does not seen 
to be represented in any accessible osteological study col 


tion, Making positive lentification of this genus im 


possible at present 


The cultural inferences from this bone collec- 
tion are of great significance in understanding 
southern California prehistory. Considering the 
age of the site, it is surprising to find not only a 
heavy dependence on sea mammals, but a spe- 
cialized maritime economy which exploited dol- 
phins and porpoises to a great extent. It has been 
felt for some time that southern California’s 
oldest inhabitants were land-oriented seed- 
gatherers participating in the generalized Desert 
culture characteristic of the early periods in the 
Southwest and the Great Basin. This is demon- 
strated by such sites as Topanga (Treganza and 
Malamud 1950) and Zuma Creek (Peck 1955). 
Although the Zuma Creek site overlooks the 
beach, it produced quantities of grinding imple- 
ments and relatively little evidence of marine 
resources. I previously believed that true mari- 
time cultures were not present in southern Cali- 
fornia prior to the beginning of the Christian era, 
but the Little Harbor site shows that well- 


} ) Fa 
| 
4] 
4 
t R4 43] 
5 


e not 
-ased tace: 
The 
sam- »delphis boreali 
ry f larger species, a whale 30 to 40 feet long 
nined 
tw Or ils, s 
hese 
isua 
| 
th y classified 
j l 
fu- 
a 


402 AMERICAN 


developed maritime peoples were in this region 
at least 4000 years ago. 

It is worth noting that porpoises and dolphins 
cannot be obtained in any numbers with going 
after them in boats. We know, of course, that 
the Indians had boats to reach Catalina in the 
first place, but getting across the channel is one 
thing and securing a 10-foot porpoise from a 
small canoe is another. Interestingly, the artifact 
sample gives no direct indication of cetacean 
hunting; this is another example of important 
cultural information available from the faunal 
remains but not from the artifacts. There are no 
harpoons in the collection, and it appears that 
the cetaceans were hunted with spearthrowers. 
If this is so, it is clear that the people had de- 
veloped great skill as boatsmen and marksmen. 

Larger whales, up to 40 feet long, are repre- 
sented by several: vertebral epiphyses and by 
several dozen fist-sized pieces of spongy whale 
bone. No identification of species could be made 
from these fragments. It is difficult to conceive 
f the Little Harbor occupants hunting animals 


of this size, and the bones found may come from 
stranded whales. On the other hand, deliberate 
hunting cannot be ruled out, particularly if the 
hunters had knowledge of aconite or similar 
lethal poisons which would not be represented 
in an archaeological collection. 


The nes 


st ly vertevdrae. 


f Delphinus and Lissodelphis are 
However, since each animal 
has about 66 vertebrae, absent or rudimentary 
relatively small front limbs, a pre- 
Skull 


and jaw fragments are relatively rare; the ani- 


rear limbs and 


dominance of vertebrae is to be expected. 


mals were apparently cut up and all parts trans- 


ported to the village except the head. It is possi- 


le that the cetacean mandibles were used as 


artifacts in some way; those in the site usually 


1] 


have all the teeth removed. 


The hunting of seals on the beaches is con- 
Seibert’s observation that the bones 


are almost exclusively female. 


firmed by 
Presence f the 
infant bones indicates occupation of the site 
during summer early fall, although the small 
of infants does not indicate systematic 
The rela- 


of seals in the bone sample 


number 
hunting during the breeding season. 
tively 


smail number 


suggests that few of the animals came ashore on 

Catalina, a situation that also prevails today. 
The fish and bird bones from the site still 

Birds were of small im- 


await detailed study. 


portance to the aborigines (275 total bones) but 


fish were a major part of the diet (1883 total 
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bones, with large quantities of additional small 
bones appearing in the midden samples). Fish 
species appear varied from superficial study of 
the collection, ranging from small forms to many 
examples in the eight to 15 pound range. The 
only species identified thus far include white sea 
bass (Cynosion nobilis, recognized from audi- 
tory balance bones); California sheepshead 
(Pimelometopon pulchrum, recognized from the 
distinctive jaws, of which 45 were found); and at 
least two species of ray (49 jaw fragments found). 

The shellfish resources in the site are predomi- 
nantly Mytilus (mussel) and Haliotis (abalone). 
A list of species present in the site is in Table 5. 
Detailed information on the column samples 
will be published elsewhere; it is sufficient t 
note here that the column samples show a four 
to one predominance of Haliotis over Mytilus it 
the lower leve ls and a shift to the reverse situa- 
tion (one Haliotis to four Mytilus by weight) 


the top levels. 


There is no reason to postulat 
any environmental change as explanation for 
this shift. It is most likely due to 


tion of the 


ver-exploit: 
favored shellfish species to the point 
of very serious depletion. When the inhabitants 
reached the point where nearly all 


|, the site was abandoned 


f their shel 
fish food was mussée 

and never reoccupied. Presumably the peop! 


1 


moved on to a more favorable location. 


There is considerable theoretical significan« 
to this picture of over exploitation in view of tl 


Opinion sometimes expressed that primitive mal 


was in a sort of balance with his environment 
4 ‘5 * 
f f 
Balar , 
Pu 
*Net 
*H _ 
*Ha } 
*Hal fulg S ‘ 
vigar *Tube w (Alete 
Maxu' 
Megathu enula 
*Mytilu liforn ‘ 


—| 


THE LITTLE 
This example shows that in at least some cases 
primitive man worked his environment for all 
it would yield of a favored resource, ignoring less 
lesirable foods until forced to utilize them. 

The total meat resources represented in the 
Little Harbor midden are indicated in Table 6. 
The cubic yards of 


xcavated midden represent over 5000 kilograms 


indications are that the 26 


(11,000 pounds) of meat, about half being shell- 


fish and the 
Apparently the aboriginal inhabitants lived on a 


other half sea mammals and fish. 


eat diet not unlike that 


its “high protein” nature. 
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It is tempting to hypothesize a division of labor 
in the hunting and collecting activities, with the 
women providing the shellfish and the men 
doing the fishing and hunting of sea mammals. 
However, although this seems logical there is no 
tangible archaeological evidence for it. 


(COMPARISONS AND (CONCLUSIONS 


A comparison of the 34 categories of Little 
Harbor artifacts with those from other Califor- 
number of 
similarities, 19 traits, is shared with Early central 
Put another 


nian sites shows that the greatest 


California sites near Sacramento. 
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way it can be said that Little Harbor shares 56% 
of its artifact types with Early central California. 
These two collections both have radiocarbon 
dates close to 4000 years ago, and the similarities 
might suggest close cultural connections between 
the cultures in question. Actually, this would be 
an erroneous conclusion; the quantitative distri- 
bution of the artifacts is quite different, the 
whole ecological pattern is different, and there is 
no particular reason to believe that any direct 
contact through trade or visiting ever took place 
between the two regions (which are some 400 
miles apart). The only reliable conclusion is 
that the two regions shared a common and rela- 
tively simple technological tradition. 

of a simple technology is further 
of Little Har- 
cultures as Canalifio and San Luis 


This sharing 
demonstrated by the comparison 
bor and such 
Rey I. 


sumably quite a bit later in time than Little Har- 


Although both of these cuitures are pre- 


a fair number of resemblances. At 


bor, there are 
least some of the Little Harbor artifacts (bone 
perforated stones, quartz crystals, 


spire-lopped shell 


fish gorget 
beads, tarring pebbles, bird- 
bone tubes and awls) are also found in proto- 
sites, indicating their use 


historic and histori 
through at least four millennia. It is apparent 
that in a region of simple technology and slow 


change, t understanding of cultural develop- 


ment and cultural relationships cannot be ob- 
tained from study of artifacts alone, nor from 

] 
trait-list mparisons. Only an environmental- 


tional study which considers the available 
nonartifactual evidence can provide a basis for 
systematizing the many variants of the simpler 
Thus, a comparison of the artifact 


trom Little Harbor with 2( other arti- 


cultures. 


assemblag 


fact assemblages described for California yields 
no particular understanding of Little Harbor 
beyond placing it in the “Californian” pattern. 


The distinctive features of the Little Harbor cul- 
ture, its maritime adaptations, are only dimly re- 
flected 1n a mere artifact inventory. 
In studying more complex developments, the 
so-called civilizations, with their relatively rapid 
stylistic changes, more complex technology, and 
elaborated art traditions, it is possible to gain a 
good understanding of the culture through the 
artifacts alone. But the techniques of study used 
archaeologists (and some of the 
specialists of the New World) 


are not sufficient for simpler remains, and such 


by the classical 


“high culture” 


remains may appear meaningless to one trained 


in the humanities or art history. One can with 
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profit study the culture of ancient Egypt from 
the point of view of the humanities; indeed, it is 
On the other 
hand, when we turn to the generalized “archaic” 
cultures we must shift to the natural sciences to 
attain understanding of the processes involved. 
Just as man began as an animal in the biological 
world and became a creature of culture, so the 
archaeological record of his activities reflects a 
shift from 


essential to consider this view. 


“man in nature,” whose main pre- 
occupation was with his environment, to the 
modern situation where much of human energy 
can be diverted from concern with nature (so 
much, in fact, as to be seriously disturbing t 
conservationists as well as some philosophers 
and poets). Thus, the study of archaeology may 
be seen as largely a natural science when dealing 
with the earliest or simplest technological levels, 
whereas as cultures become more complex, th 
archaeologist may utilize more and more of th« 
techniques of the humanities. 
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BASKETMAKER FLUTES FROM THE PRAYER ROCK DISTRICT, ARIZONA 


ELIZABETH ANN Morris 


N THE summer of 1930, Earl H. Morris accom- 

panied the Bernheimer Expedition in its ex- 
ploration of the archaeological remains on the 
slopes of Carrizo Mountain and the north end of 
the Lukachukai range in northeastern Arizona. 
Three weeks were spent in the Prayer Rock dis- 
trict on the east side of these mountains (Bern- 
heimer 1930). Morris was intrigued by the possi- 
bility of collecting Basketmaker materials from 
an area so rich in early cave sites; he returned to 
the Prayer Rock district in 1931 under the aus- 
pices of the Carnegie Institution of Washington. 
A portion of the materials recovered in this sea- 
son has been described (Morris 1936, 1951; Morris 
and Burgh 1941) and a series of reports is in 
preparation on the remainder of the specimens. 
This paper describes seven flutes found in these 
excavations. The Prayer Rock valley is located 
between Carrizo Mountain and the north end of 
the Lukachukai range (Fig. 1). It is on the east 
side of the forested divide which connects the 
mountain masses and separates the drainage of 
the Chinle from that of the Red Wash which 
flows north into the San Juan River. The Prayer 
Rock itself is a tall monolith of red sandstone 
which towers above the valley. Several tribu- 
taries of the Red Wash drain the Prayer Rock 
valley. One of them, called Atahonez by the 
Navajo, contains more than a dozen prehistoric 
Most of these rock shelters exhibit 
an intensive Basketmaker occupation partially 


cave sites 


overlain by a thin veneer of later material. 
Morris named one of the largest of these rock 
shelters Broken Flute Cave when he found one 
of the fragmentary specimens described in this 
paper. This cave produced six of the seven flutes. 
An incomplete one came from Obelisk Cave in 
a neighboring valley although the observable 
characteristics of this flute differ in no way from 
those of the other specimens. A little fired pot- 
tery was found in Obelisk Cave burt the nine 
tree-ring dates, which fal] between a.p. 470 and 
488 (Smiley 1951: 24), are somewhat earlier 
than those from the other caves. 

Broken Flute Cave contained 16 pithouses 
and 65 cists dating from the Basketmaker III 
period. The tree-ring dates range from A.p. 490 
to 800, with 55 of the 67 specimens dating be- 
tween 621 and 630. The dwellings were shallow 
rectanguloid structures with plastered floors and 
fire basins. At least one had a roof entry and 


several had indications of side entries. The roofs 
were primarily supported by four main posts; a 
number of vertical secondary timbers were in- 
cluded at intervals in the walls. The predomi- 
nant pottery types found in the cave were Lino 
Gray, Obelisk Gray, and a few pieces of Basket- 
maker III Black-on-gray (Colton 1955). In ap- 
parent association with these were several shal- 
low unfired bowls with basket impressions on 
the exterior surfaces. A detailed ceramic study 
will be included in the main report now in 
preparation. 

Two flutes were found intact, cached beneath 


the floor of a house. Morris states in his field 


notes: 
At the west end of the south wall of Room 4, a slot | 
been gouged in ti floor, its western end xtending 

‘ 
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Around the proximal ends of these flutes strips 
of bird skin were tied with yucca fiber cord (Figs. 
2,3 a,b). A species identification was made by 
|. T. Marshall of the Department of Zoology, 
University of Arizona. There were feathers fron 
nine stellar jays (Cyanocitta stelleri), six red- 
shafted flickers (Colaptes cafer.), one pinyon 
jay (Cyanocephalus cyanocephalus) and three 
or four red-naped sapsuckers (Sphyrapicus variu 
nuchalis). These birds live in pinyon and pon- 
derosa pine forests such as are in the immediat 
vicinity of the caves today. The red, blue, and 
black feathers must have been highly valued in 
a time when brightly colored things were rare. 
Two other flutes were broken and scattered 

the trash above a burial cist. All of the pieces 
were recovered and the specimens restored to 
their original form by Earl Morris. One of these 
had shallow scorings in the wood, radiating out 
from five of the six holes. These were probably 
an attempt at decoration and possibly represent 


a desire to roughen the wood around the holes 
to prevent slippage of the fingers. The two re- 
maining flutes from this cave were so fragmen- 
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ry that only a few observations could be made 

1 them. Each was found scattered through the 
trash filling a cist. 

All of the flutes are remarkably similar in 
nature except for the decorative techniques de- 
scribed above. The wood was identified by the 

S. Department of Agriculture Forest Products 
Laboratory in Madison, Wisconsin, as boxelder 
(Acer negundo). Trees of this species were ob- 
served growing in the valley bottoms by the 
Bernheimer Expedition in 1930. The instru- 
nents are long, uniformly constructed tubes. 
The length of the four complete specimens (Fig. 

varies between 68.5 and 74.1 cm., and the 
utside diameter between 2.4 and 2.6 cm. The 
exterior surfaces of the barrels are highly pol- 
ished. The hollowing out of the cylindrical bore 
reflects extremely skillful manufacturing tech- 
niques. The walls of the flute barrels vary be- 
tween 3 and 5 mm. in thickness. The interiors 
are smooth and even, and must represent some 
closely controlled process of drilling. This would 


have been facilitated by the presence of a large 
corky pith in elder wood. 

The proximal end, the one determined to 
have been the mouthpiece, has a slight outside 
taper. The distal end is cut squarely across. 
Apparently Morris was in error in his original 
identification of the end without the feathers as 
the mouthpiece. Both ends of one flute are 
wrapped with sinew, presumably to keep the 
wood from splitting. The inside of the proximal 
end has been smeared with pitch, probably for 
the same purpose. Marks on the proximal end 
of another flute show where similar wrappings 
were present at one time. It would be expected 
that splitting and cracking would be more of a 
problem at the mouthpiece end of these instru- 
ments where moisture would accumulate. As 
Morris stated in his field notes, each end of one 
of the cached flutes was plugged with a wad of 
yucca fiber and one end of the other flute was 
filled with a corn cob. It is suspected that these 
were in place to keep foreign material from 
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a 
Fic. 2. Detail of feather decoration on one flute (Fig 
3 b). Sequence of attachment indicated | et 
barrel of flute; b, black crowns of stellar jay f,h 


fiber string light blue breast feather [ ja 
‘ strips of skin with red feather f red-naped say 
sucker crow und red shafted flicker head 


entering the barrels of the flutes when they were 
not in use. 

The holes are nearly identical in size, method 
of formation, and position. They occur in two 
groups of three holes each near the distal ends of 
the instruments. The three holes within a group 
are from 4 to 4.2 cm. apart and the two groups 
are from 8.9 to 10 cm. apart. The last hole in 
the distal group lies between 10.8 and 12.6 cm. 
from the squared end. The first hole in the 
proximal group is from 31.9 to 36.3 cm. from the 
tapered end. All holes vary between 6 and 8 
mm. in diameter. They were presumably formed 
by cutting or drilling a hole through the barrel 
wall. They were then enlarged by some instru- 
ment which undercut the surface and produced 
a smoothed double-beveled edge on the hole. 
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The flutes were made to fit relatively exact 
standards. 

The presence of these well-defined specifica- 
tions is an indication of a precise recognition of 
desired notes and an ideal scale on the part of 
the manufacturers. With the assistance of B. M. 
Bakkegard of the Department of Music, Uni- 
versity of Arizona, notes were played on one 
flute (Fig. 3 b) and a tonal analysis made. The 
sounds were not unlike those produced on mod- 
ern flutes and had considerably more richness 
and depth than many of those available in eth- 
nographic recordings. It was interesting to note 
that the bird feathers were ruffled by the breath 
of the player, adding a visual counterpart to the 
music itself. Evidence as to the position of the 
flute when it was being played lies in the posi- 
tion of the worn areas around the finger holes 
, and the 
worn places on the lower side of the proximal 


on one well-used specimen (Fig. 3 c) 


ends of all of the instruments. Music was played 
by directing a stream of air against and across the 
half of the proximal end farthest from the player. 
In effect this directed the stream of air into the 
barrel of the flute through a restricted aperture, 
serving a function similar to the mouthpiece of 
modern instruments of this general type. The 
open flute with no finger holes closed produces 
the note a'. Continuing down the instrument, 
starting from the proximal end and closing each 
hole in turn, g , and b flat, are 
sounded. The first five notes a’, g', f', d', c', com- 


, f', d*, sharp, « 


prise the pentatonic scale in musical notation. 
The addition of two more holes indicates that 
the music of the players of these flutes called for 
Through alternate 
fingering a greater variety of notes is possible, 


a greater range of notes. 
and as is characteristic of modern instruments 
The players of 
these flutes were potentially capable of produc- 


the octave may be overblown. 


ing music of great complexity and beauty. 
Other flutes of this type are reported from 
Southwestern sites. The entire class may be dis- 
tinguished from smaller flutes and whistles made 
from sections of reed or cane on the basis of 
manufacture, size, and possibly distribution. 
Specimens of the cane type are reported from 
Ventana Cave (Haury 1950: 425), Tularosa 
Cave (Martin and others 1952: 357), the Canyon 
Creek ruin (Haury 1934: 114), and from two 
caves on the upper Gila River (Cosgrove 1947: 


120). Several are in the American Museum of 
Kidder and Guernsey (1919: 
186) report one from northeastern Arizona, and 


Natural History. 
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exact one specimen is present in the collections from 
the Prayer Rock district. Two flutes are reported 
ifica- from Gypsum Cave (Harrington 1933: 149). 
on of Both specimens are made of elder and are about 
irt of 1.2 cm. in diameter. One is 60 cm. long and has 
B. M. four holes placed about 5 cm. apart. The other 
Uni- is 25.5 cm. long and has six holes averaging about 
. one 2.5 cm. apart. These flutes may represent the 
The same tradition as the instruments described here, 
mod- but their age and cultural affiliations are uncer- 
1Ness tain. 
eth- Instruments similar to the Prayer Rock Basket- 
note maker flutes have been found elsewhere on the 
reath Colorado Plateau. A Basketmaker burial in Tsea- 
» the hotso (Big Cave) in Canyon del Muerto con- 
f the tained four flutes which are now in the Univer- 
Posi- sity of Colorado Museum. A nearby burial of 
roles the same period yielded a flute encrusted with 
| the white beads set in pitch (Morris 1925: 264, 293). 
‘imal Two of the four flutes resemble the Prayer Rock 
ayed instruments in every detail, except for the species 
s the of wood and the fact that there are only two 
ayer, holes in the proximal group of one of them. All 
» the four are made from Pranus sp., probably choke- 
ture, cherry, which like boxelder has a large soft pith 
e of that could easily be removed. The other two 
The flutes are 94 and 97 cm. long, and about 3.1 cm. 
uces in diameter with a wall thickness of 3 and 4¢ mm. 
lent, They have four holes, about 1 cm. in diameter, 
each located in two groups of two. The last hole in 
, are the distal group is 19.5 and 21.1 cm. from the 
om- distal end. The first hole in the proximal group 
tion. is 44 and 45.6 cm. from the proximal end. Holes 
that within a group range from 9.2 to 9.6 cm. apart; 
1 for the groups are 10 and 12.2 cm. apart. One flute 
nate | has parallel incised zigzag lines along the barrel 
ible, | at the distal end. This specimen had sinew 
ents wrappings at intervals along its entire length. 
'S OF The other long flute was wrapped with sinew 
duc- | at one end. Amsden (1949: 134) is probably 


| describing this collection when he mentions Bas- 


rom ketmaker flutes with four, five, and six holes. 
dis | The occurrence of two distinct but associated 
lade | types of flutes suggests a diversified musical tra- 
does dition in Basketmaker III times. 

Nordenski6ld (1898: 101) pictures two frag- 
fetes ments of a Pueblo III flute from Spring House at 
sein Mesa Verde. One piece has a group of three 
two 

47: Fic. 3. Four flutes from Basketmaker III caves in the 
» of Prayer Rock district. Musical notes were produced by 
19. blowing through end farthest from upper finger holes. 


; Note indications of wear around finger holes in c. Length 
anc ; f a, 74.1 cm 


a b Cc d 
| 
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holes, similar in size and position to those of the 
Basketmaker flutes. The other piece contains a 
portion of one hole, indicating the probable pres- 
ence of a second group of holes in this flute. 
Another flute is reported from the Mesa Verde 
area but no data are available on it. A number 
of flutes were found in Pueblo Bonito. Pepper 
found eight complete ones in Room 33 (Pepper 
1909: 199; Judd 1954: 305), and two fragments 
in Room 25 (Pepper 1920: 109). These Pueblo 
III specimens differ from the described Basket- 
maker flutes: a, they taper slightly from one end 
to the other; b, there are four holes placed at 
more irregular intervals; c, they exhibit a greater 
range in over-all size, 68.7 to 105.4 cm. One was 
brightly painted and three had decorations carved 
in relief on the barrel of the flute. The others 


were undecorated except for the functional 


end 
wrappings. 

The Pueblo III flute, like many other aspects 
of this culture, is probably derived from Basket- 
maker times. Ethnographic data from the Hopi 
villages of northern Arizona describe flute socie- 
ties which include flutes of several varieties in 
their ceremonies (Titiev 1944: 147). These rituals 
are associated with worship of the sun and with 
the summer and winter solstice ceremonies. Al- 
though flutes are used in other ceremonies of 
these people, there is apparently no secular us« 
of the instruments. It is possible to infer that the 
wooden flutes had a similar functional signifi- 
in Basketmaker III culture, inasmuch as 
the prehistoric cultures of the Colorado Plateau 


cance 


had many traits which are retained in Hopi cul- 
ture today. The presence of this specialized class 
of precisely fashioned instruments which persists 
into later times indicates the importance of the 
music to the people who played them. The Bas- 
ketmaker III flutes from the Prayer Rock valley 
demonstrate that this musical tradition was 


firmly implanted in Anasazi culture by a.p. 700. 
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THE MOFFATT ARCHAEOLOGICAL COLLECTION 
FROM THE DUBAWNT COUNTRY, CANADA 


ELMER Harp, Jr. 


N JULY 3, 1955, six men in three canoes 

shoved out into Black Lake, Saskatchewan, 
and began a long journey northward toward the 
great Barren Grounds. The party consisted of 
Peter Franck of Woodside, California; George 
Grinnell of New York City; |. Edward Lanouette 
of Sao Paulo, Brazil; Bruce LeFavour of Amster- 
dam, New York; Fred Pessl, |r., of Grosse Pointe 
Woods, Michigan; and the leader and organizer 
of the expedition, Arthur R. Moffatt of Norwich, 
Vermont. The purpose of their venture was t 
ccumentary film of canoe travel through 
North American boreal forest 


yne and to obtain a pictorial record 


makead 
a portion of the 


and tundra 


of both the wild life and any aboriginal peoples 
that they might encounter. Also, they planned 
to collect archaeological materials along their 
route. The ultimate destination of the Moffatt 
party was Baker Lake (Fig. 1), or, if they had 


mouth of Chesterfield Inlet. 


According to kn« they would be the 


wn reports, 


first to traverse that entire distance by canoe 
since the ist |. B. Tyrrell (1898) first ex- 
plored th ute in 1893. From Black Lake their 


trail led up the Chipman River t 
Selwyn Lake. | they 
land to Wholdaia Lake 
As they pro- 
gressed northward Barlow, Du- 


and Wharton lakes, most of their 


1, but toward 


Bompas Lake 


and thence t On July 17 


he ight 


passed over th 


and the drainage of the Dubawnt. 


bawnt, plans 


and expectation 


the end of August they beset by increas- 


ingly 


bad weather. Rain, snow, and cold ham- 


pered and delayed them seriously on the Barren 


Grounds, and on September 14, while still 20 


miles snort i their minimum goal, they met dis- 


aster. 


In shooting rapids above Marjorie Lake two of 


the ensuing 


canoes Capsized, and 1n the 


confusion Moffatt and Lanouette, who had been 
in the lead cr 


aft and were first to go under, suf- 


fered proiongead immersion the icy water. 


They were finally aided to the shore of an island, 


Moffatt 


of its leader. The 


but shortly thereafter and 


succumbed 


the party was bereft remaining 


members of the grouy Pessl’s able guid- 
i 


salvaged what they could of the soaked 


ance, 


equipment and supplies, although much had 


treezing 


turdulent stream. n 


been lost in the 


temperature they spent a day attempting to dry 


out clothing and sleeping bags, built a cache and 
a grave, and then moved on. Ten days later they 
came out of the Thelon River to the Baker Lake« 
Post and radioed their news back home. Those 
of us who were Moffatt’s friends are diminished 
and still saddened by his untimely loss. 
Mrs. Moffatt turned over to me 
archaeological collection gathered along the routs 


the sma 


by members of the expedition, and graciously 


lent me her husband’s Journal for the light it 


might shed on the various sites in which arti- 
facts were found. I have since been further aided 


by George Grinnell, who checked with me in 


pinpointing site locations and helped to clarify 


the questionable associations of several spec 


mens. Ten different sites were discovered, but 


only of these 


nine received specific mention 


the Journal (Fig. 1). Furthermore, only six site 


contribute to the total of 98 specimens forwards 


to me. Two of these specimens ar 


and | do not know 
happened to any 


f unknow! 
provenience, what may ha 
artifacts obtained in the thre 
sites which have no representatiot 


tion. In every case the materials were g: 


by surface hunting only, and no ext 


1 
of the sites. 


undertaken at any 


follows is based on my study of such limit 
data. It is brief, and in many ways incomplet 
for these men were not trained the technig 


of modern archaeology. Nevertheless, 
the Moffatt collection makes a significant cont! 
bution to our knowledge of Arctic prehist 


As tar as | kn WwW, If 1S the first materia 


to be brought out of that remote region, and 
furnishes us with at least a glirnpse of the cultur 
of the early men who expleited that forbidding 
environment. 
[HE SITES AND THEIR INVENTORIE 
Site 1, Chipman River 
Excerpt from Moffatt’s Journal, July 1 
whe my he 44 
portag gt I \ 
steep hill, wl ett 
piece nippe ne ve 
pieces of chipped white quar Th N en 
kK alle mentione See T 


| 

| 

sufficient tine, the 
<1 

— — — | 

| ot its kil 
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Approximate location of Site 1: 59°33’30" N 
by 105°01’30” W (Black Lake, Sheet 74 NE, Pre- 


liminary Edition, 1949). This location, and all 
llow, have been determin 
National Top 
Series Mines and 
Technical Surveys, Surveys and Mapping Branch, 
Ther 


ne of which is illustrated (Fig. 2 a). 


others that f 


1:506,55 maps ot the wraphi 


f Canada, Department of 


Ottawa. are two specimens from this site, 
It is the 
f a white quartzite point with 
ynvex section, base thinned 


bifacial chipping, bic 
| lateral 


linal flaking on one face, and 
The other specimen is a modi- 
chip of flint. 


edges smoothed. 


lentifiable 


Approximate location of Site 2: 60°13’ N by 
104°21’ W (Wholdaia Lake, Sheet 75 SE, Aer 
nautical Edition, Preliminary Edition, 1948). 
ted to me that this site was on 


the lake, 


mentioned above was “modern.” 


Grinnell ind 


the west side and he also noted that 
the Indian grave 
arrowpoint found here. It is 


Asymmetry 


Figure 2 b is the 
side-notched and bifacially worked. 
and modified blunt end suggest possible use as 
knife. Se 


11 
all Quartzit 


ther specimens from this site are 
flakes or core fragments. 
Site 3, Boyd Lak« 


Excerpt from the Journal, August 1: 


August 2 (in same camp): 


So g ght, after suppe 
vt ‘ t whe 
n te t gn 
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August 2 (In Same Camp): 


Rain and i I made breakfast. T} 


Approximate location of Site 3: 61°31°50” N 

103°20°30" W (Kazan River, Sheet 
Aeronautical Edition, Preliminary Edition, 1949) 
ere are 15 specimens, all quartzite, from tl 
site (Fig. 2 c-l). They include seven whok 
fragmentary pr 


9 blades, four large blades or scrapers, and on 


unmodified flake. The points include: a leaf 


II 


shape 
1] 
if 


y thinned, unifacially worked; a sid 
or knife (Fig. 2 d), 


basa 


notched point slanted bas 


not thinned, biconvex section, bifacially worked; 


(Fig. 2 e), 


biconvex section, crude bifacial chipping; a basa 


a side-notched point 


fragment of 


thinned base, biconvex section, bifacially re- 


touched edges; a basal fragment of a side-notcl 


point (Fig. 2 g), base abruptly thinned, biconve 


section. The orange quartzite spear point (Fi 
| 


2 h) noted in the Journal has rough bifacial per- 


cussion flaking, lateral edges further retouche 


on one face, biconvex section, 
ness 11.5 mm. There is a crudely w 
(Fig. 2 i) or unfinished blank of lanceolate shap 
with alternate bifacial percussi 
ous edges, and a maximum thickness of 22.3 mn 
The other artifacts illustrated are: fragment of 
large biface (Fig. 2 7) with edge retouch on 

face, maximum thickness 12.9 mm.; mid-fr: 
ment of large blade (Fig. 2 k), bifacial percus 
sion flaking, biconvex section, maximum thicl 
l basal fragment of ovate or lanc 


ness 11.2 mm.; 


e (Fig. 2 1), bifacial flaking, bicon 


section, maximum thickness § 


), plano-convex in section, 


thinned base, 


a corner-notched point (Fig. 2 f), 


maximum tNick- 


Site 2, Selwyn Lal 
from Mofatt’s lournel. uly 16: 
Site 4 Barl: u Lak« \) 
August 6: 
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u, 


a, Site 1, 


Chipmar 


Site 4, Barlow Lake (A); x 


River 


Site 


Jarlow Lake (B) 


Site 3, Boyd Lake; 
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chips 


Almost immediately saw quantities of white quart 


Then found a scraper, Pete found beautiful pink 

art raper, and tonight Joe found two points, one 
id-shaped one which may be valuable An outline 
ketch I tter specimen, on page 87 of the Journal, 
identifies it the one I have illustrated in Figure 2 o.] 


Approximate location of Site 4: 61°54’50” N 
3°30” W (Kazan River, Sheet 65 SW). 


One of the specimen bag labels confirmed the 


by 103 
location of this site on the “southwest side” of 
the lake. A total of 15 artifacts (Fig.2 m-w) came 
from this site, including the whole or parts of 
seven projectile points and seven larger blades, 
all made of quartzite, and a lenticular abrading 
stone of sedimentary rock. Those illustrated are: 
ovate point (Fig. 2m) with tapering stem, roughly 
flaked ( 


mum thickness 8.9 mm.; ovate point (Fig. 2 n) 


yn both surfaces, biconvex section, maxi- 


with tapered stem, smoothly flaked on both sur- 
faces, plano-convex section, maximum thickness 
6.7 mm.; lanceolate point (Fig. 2 0) with parallel 
sides and square base, bifacially retouched, 
basally thinned, biconvex section, maximum 
thickness 5.4 mm.; basal fragment (Fig. 2 p) of 
corner-notched, stemmed point, bifacial retouch, 
biconvex section, maximum thickness 6.9 mm.; 


ovate point (Fig. 2 q) with contracting stem, 
bifacial retouch, biconvex section, maximun 
thickness 7.5 mm.; lenticular point (Fig. 2 r), 
probably double ended, rough bifacial flaking, 
essentially plano-convex section, maximum 
thickness 8.2 mm.; basal fragment (Fig. 2 s) of 
blade 


biconvex section, maximum thickness 11.6 mm.; 


ovate or point, rough bifacial chipping, 


ovate blade or point (Fig. 2 t), sinuous edges and 
flaking, biconvex section, maxi- 


mum thickness 12.5 mm.,; fragment of large ovoid 


crude bifacial 
knife (Fig. 2 «), rough bifacial percussion flaking 


and secondary edge retouch, biconvex section, 
maximum thickness 16.4 mm.; large ovoid knife 


(Fig. 2 


alternating retouch, essentially plano-convex sec- 


v), bifacially worked, sinuous edges from 


tion, maximum thickness 12.3 mm.; fragment of 
knifé 


mainly by 


large (Fig. 2 w), probably ovoid, formed 
bifacial edge retouch of plano-convex 


spall or blade, maximum thickness 10.9 mm. 


Site 5, Barlou l ake (B) 


Excerpt from Journal, August 7 (in same camp 


1 
as aDove): 
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The location of this site is presumably very 
close to Site 4, and three of the four specimens 
that it produced are illustrated here: side- 
notched projectile point (Fig. 2 x), sinuous edged 
from alternating pressure retouch, biconvex sec- 
tion, maximum thickness 7.7 mm.; ovate point 
or knife (Fig. 


one face, edge retouched on both faces, base 


y), percussion flaked mainly on 


square and not thinned, plano-convex section, 
maximum thickness 11.1 mm.;turtleback scraper 
(Fig. 2 z), 
maximum thickness 14.8 mm.; all made of 


percussion flaked on upper surface, 


quartzite. 
Site 0, Carey l ake 


Excerpt from Journal, August 7: 


Ran re f pid ( Lak mr vest side 

river nm I After supper padd er to hill 
f irrowheads ‘ 
ywest | 


] 


Approximate location of site: 62°06’45” N by 
102°45’50” W (Dubawnt Lake, Sheet 65 NW 
and 65 NE, 1952). The specimen from this sit 
is missing from the collection. 

Site 7, Dubawnt River (A) 


Excerpt from Journal, August 19: 


Pete found point on raised beacl f camp abo 
mil 

August 20 (near same camp): 

\ 

the T ( 
t 1 Esk 
sk | y 

De 
herd i } } } } 

Grinnell indicated to me that the above camp 


and site were located on the east sick 
approximately at 62°45'50” N 102°38’ W 
(Dubawnt Lake, Sheet 65 NW and 65 NI 
The specimen was not in the collection. 

Site 8, Dubawnt River (B) 


Excerpt from Journal, August 31: 


Got past first raf where ber is ni 
pull ast - pid ha be r ght t 
€ rrow wind would Nav 
if N ba ik, Site se KITT > 
ne ve sti Ss [ 
s e me and ¢ epress 
Iders with built up walls —=s e houses 


vf the river 


H 
| 
two next ridge south of camy 


+, 1959 


very 
imens 
side- 
>dged 
X SeC- 
point 
ly on 
base 
CT1ION, 
raper 
rface, 


de of 


IS Site 


Harp | 


September 3 (in the same camp after several 
days of storm): 


Morning cold and no good for travel, so while men went 


» tents, | searched ground for artifacts, found one point 


1 piece of worked wood. 


Approximate location of Site 8: 63°37°50” N 
by 100°38’50” W (Dubawnt Lake, Sheet 65 NW 
and 65 NE). Presumably the artifacts were found 
in the Eskimo camp noted above, but they were 
not included in the collection that I received. 
Site 9, Grant Lake 


Excerpt from the Journal, September 7: 


got to top of Grant Lake, saw red gas cans, and white 
g (tent?) on east shore. Paddled over to lee of sand 
went into little gap in esker, found good lee 
mped in lovely valle aribou ground . George 
vered many sites on beach west side of esker 


September 8 (in the same camp): 
ind walked 


on top of esker 


amined sites, collected many -cimens 


ng esker north. Pete found oINts 


Approximate location of site: 63°43’20” N by 
100°26’10” W (Dubawnt Lake, Sheet 65 NW 
und 65 NE). In Tyrrell’s (1898: 64 F) report 
there is further descriptive information which 


probably applies to this same locale: 


rth rant Lake, I north F tit ide 05 44'3 i 
ker, 270 feet higt nposed of 1 rounde 
nd cobbles. Around its base are deep kettle 

them containing ponds of water. The 

le, facing the river, is moderately steep, and or 

fairl listinct terraces or old bea hes, the 

ne being 120 feet above the lake, probably mark 
highest ancient marine shore line 


Despite the difference of a minute in latitude 
between these two descriptions, it seems evident 
from the map that they both refer to the same 
distinctive topographic feature at, or near, the 
northeast end of Grant Lake. (During the 
summer of 1958, while making a survey of the 
Thelon River country, I flew back in to the Grant 
Lake site and spent an afternoon on further in- 
estigations there. My observations essentially 

rroborate the facts noted here, but additional 
data and interpretations may be expected in my 
forthcoming report on the regional archaeology.) 

I have a total of 52 specimens from several 
sites located on the esker: 32 of these are Posl- 
tively associated, according to Grinnell’s addi- 
tional testimony, with the lowermost of the three 
terraces mentioned by Tyrrell. The other 20 are 
known only to have been collected on top of 
the esker, as noted in Moffatt’s Journal. Appar- 
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ently none of these artifacts relates to Tyrrell’s 
intermediate or highest terraces. Inasmuch as 
there is insufficient information to make further 
distinctions among these sites, I shall henceforth 
refer to groupings in terms of their association 
with either the lowest terrace or the esker top. 
The 32 artifacts (Fig. 3 a-x) from the lowest ter- 
race, including both fragments and whole speci- 
mens, consist of 15 projectile points, six blades or 
knives, three scrapers, two burins, two unmodi- 
fied prismatic blades, three unutilized and un- 
modified chips, and one rubbing stone, or hone. 
All of these specimens except the hone are made 
of a fine-grained quartzite; the most significant of 
them are illustrated (Fig. 3 ax). 

There appear to be at least two distinct types 
of projectile points, of which the predominant 
form is lanceolate (Fig. 3 a-l). The latter are all 
characterized by extremely fine workmanship, 
expertly controlled, shallow pressure flaking on 
both surfaces, and in some instances occasional 
There is a 
tendency on some specimens (notably Fig. 3 b) 


delicate retouching of the edges. 
for the flaking to angle upward or downward 
from the edges toward the median line of the 
Most ot 


the specimens exhibit bilateral symmetry, and 


blade, thus creating a chevron effect. 


the cross sections are smoothly rounded and bi- 
convex. One point (Fig. 2 1) departs from this 
norm in having more distinct longitudinal ridges 
and a diamond-shaped cross section. The maxi- 
mum thickness of these points, which generally 
occurs near the middle of the blade, ranges from 
7.9 mm. to 9.9 mm.,; Figure 3 d differs in that it is 
thickest near the tip. The bases of all points have 
thinned longitudinal flaking; 
typically they are square, but two (Fig. 3 d, i) 
are excurvate. The lateral edges of all basal por- 
tions are ground smooth, and on several whole 


been by careful 


specimens this grinding extends consistently close 
to one-third of the over-all length of the point. 
If this is dependable as an index, the lanceolate 
type, as represented in the Moffatt Collection, 
varies in length from approximately 5.1 cm. (Fig. 
3 i) to about 10.5 cm. (Fig. 3 f). In general, the 
basal grinding causes some of these specimens 
to have a slightly pentagonoid outline, although 
Figure 3 k is aberrant with its suggestion of a 
shoulder on one edge. Other curious departures 
from this symmetry are to be noted in several 
of the points. Two specimens (Fig. 3 a, b) are 
purposefully offset at the tip and possibly were 
hafted as knives. The constricted tip of one point 
(Fig. 3 c) is probably explainable as a fault in 
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chipping, but Figure 3 d can be identified as a 

crude angle burin. In this coarse quartzite ma- 

ss i terial it is not easy to discern the characteristic 
A details of the burin technique, but there is suffi- 
cient evidence here of transverse chipping down- 
ward from the tip and resultant hinge fractures. 
j One other point specimen (Fig. 3 g) also may 
be classed as a crude angle burin. It appears to 
have been broken about midway across the 
lade, but was subsequently modified to a point 


; »y means of semitransverse chipping. The altered 
w tip was evidently used as a burin or graver. 
7 The second type of point which can be distin- 
*y guished in the collection is represented by one 
specimen only (Fig. 3 m). A narrow form, it is 
made on a prismatic blade and shows careful 
F | pressure flaking over most of both surfaces. The 
SS section is plano-convex, and the maximum 
ickness 5.8 mm. One fragment (Fig. 3 n) 
ppears to be similar, although it lacks a pro- 
unced dorsal ridge. In addition to the crude 
irins described ab there are two others of 
posit wract (Fig. 3 p). These 
S igina to ha een blades or points 
nparable to t inceolate type mentioned 
e. O ta the same sm 
xecuted flaking, but the opposite surface is 
scarred by longitudinal flaking or fluting. One, 
ctured with the fluted surface up (Fig. 3 0), is 
double angle burin; along the right edge a 
single burin spall has been struck off from both 
top and bottom corners. he other, also 
wn with the fluted surface up (Fig. 3 p), isa 
single angle burin. Its left-hand edge consists of 
full-length longitudinal facet at a right angle 
| tothe blade face. This facet may be a remnant 
fluted core surface, but at the lower left 
rner at least two short burin spalls have been 
Ove . 
Of the various types of knives or blades in the 
ection, three have been purposefully shaped: 
somewhat roughly flaked blade, biconvex in 
tion, and 7.8 mm. thick (Fig. 3 q); a fragment 
r an indeterminate form, also a biface, with a 
e pressure retouch along the working edge, 
nd a maximum thickness of 7.8 mm. (Fig. 3 r); 


ne very like the lanceolate points in the smooth 


rfection of its finish (Fig. 3 s). Both surfaces 


this third specimen are entirely worked, and 
the edges are also bifacially retouched. Although 
riginal shape of the blade can only be 


guessed, the slight suggestion of a broad stem 
1 narrow shoulders should be noted. The 


naximum thickness of this fragment is 7.5 mm. 
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Part of a large blade (Fig. 3 t) that was struck 
from a core with a prepared striking platform 
has roughly percussion-chipped lateral edges on 
one face only; a random flake or core fragment 
(Fig. 3 u) which has portions of its edges re- 
touched by pressure flaking. The three end 
scrapers are all thin blades that have been uni- 
facially flaked and retouched. One (Fig. 3 v) has 
the same skilled finish as the lanceolate points. 
Its upper surface is smoothly rounded and entirely 
flaked, the forward nose is steeply retouched, and 
both lateral edges appear serviceable for cutting. 
The second (Fig. 3 w) has a ridged back with two 
facets; in addition to the steep end-retouch, the 
right side has also been worked to a cutting edge. 
The third (Fig. 3 x) is steeply retouched across 
the nose and on both sides. 
The small collection made on the esker top 
consists entirely of fragmentary specimens, in- 
cluding five points, six blades, three modified or 
utilized chips, four unmodified chips, and a 
rude prismatic blade. All of these are made 
f a rough, grainy quartzite. A badly weathered 
bone knife haft containing copper rivets also 
ame from the esker top and no doubt stems 


trom some re 


atively recent Eskimo occupation 
f the area. The only specimen which is suffi- 
ciently whole for an estimate of its original form 


is a small corner-notched point (Fig. 3 y). The 


thers (Fig. 3 z-jj) are fragments of larger points 
1 blades. These are uniformly biconvex in sec- 
tion and all are bifacially worked by means of 
rough percussion flaking. There is a finer re- 
suching of the edges in two (Fig. 3 aa, ee), but 
none of these artifacts exhibits the highly skilled 
workmanship which characterizes those from the 
lowest terrace. Nor is there any important dupli- 
cation of specific types between these levels, 

nd the broad generalization of lanceolate or 


af-shaped forms. 
CORRELATIONS 


Of the nine sites there are four which merit 
further brief discussion: Site 3, Boyd Lake; Site 4, 
Barlow Lake (A); Site 5, Barlow Lake (B); and 
Site 9, Grant Lake. These are divisible into two 
main groupings which include, on one hand, the 
material from the lowest terrace at Grant Lake, 
and, on the other, Sites 3, 4, and 5, together with 
the esker top of Site 9. The only basis for this 
distinction lies in the uniqueness of the artifact 
types and the delicate techniques of workman- 
ship which characterize the lowest terrace cul- 


ture at Grant Lake. Inasmuch as other data are 
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lacking, such a classification can be reliable only 
for preliminary descriptive purposes. If we con- 
sider first the larger grouping, there is less cer- 
tainty that it constitutes a real cultural unit, for 
the inventories are small and few strong diag- 
nostic traits cross-cut through all four sites. Pri- 
marily, the industry is founded on blade tools 
which show considerable use of coarse, bifacial 
percussion flaking. The sites a 
linked by side-notched and corner-notched, or 


Iso seem to be 


contracting-stemmed, projectile points, and one 
sees some duplication of ovate knives and leaf- 
shaped blades. These similarities, however, apply 
most of all to the Boyd and Barlow lake sites, 
and thus it might be suggested that Sites 3, 4, 


and 5 are manifestations of a single cultural 


complex. The relationship between the frag- 


mentary artifacts from the esker top at Site Y 
and this Boyd-Barlow complex is impossible to 
define exactly. 

The original ecological setting of this group of 
sites is not perfectly clear either, yet undoubtedly 
Site 9 marks an adaptation to the tundra and 
probably to caribou-hunting. It may be surmised 


that the Boyd-Barlow complex had a similar 
although the traces of it that we 
have are scattered in the present-day transitional 
forest zone. All of the sites were apparently 


hunting encampments located on hilltops or 


orientation, 


other high vantage points, but the presence of 
quantities of chips at Site 4 suggests that here 


was a longer occupation, or perhaps a workshop 


area. As for possible cultural linkages between 
this group and peripheral areas, the slightness of 
the evidence makes comparison difficult. We do 
not know the complete, true character of the 
culture deposited in these sites, and hence can- 
not determine any of its peculiar technological 
emphases on specific implement types. It is note- 
worthy, however, that most of the types repre- 
sented here are matched in the Lockhart River 
complex which lies some 200 miles northwest, 
near the eastern end of Great Slave Lake (Mac- 
Neish 1951). Lockhart River, in its turn, shares 
the same traits, as well as others which are not 


represented in this small collection, with the 


Dismal 1 and Kamut Lake complexes of the 
northern 


1958). 


oppermine River country (Harp 
Therefore, pending further archaeologi- 
cal research in the Dubawnt watershed, it may 
be postulated that the Boyd-Barlow complex, 
and possibly the material from the esker top at 
Grant Lake, partake of an early cultural diffu- 
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sion which spread from the western Arctic 
through the Barren Grounds. 

The collection made on the lowest level of 
Site 9 at Grant Lake is much more promising in 
that it consists of 32 artifacts and four functional 
types, one of which comprises 44% of the total 
inventory. Two of these types, the knives and 
end scrapers, may for now be ruled out of con- 
sideration because they lack positive diagnostic 
value, but the projectile points and burins have 
most interesting affinities which, in my opinion, 
link this site with certain paleo-cultural tradi- 
tions of both the Plains and the Arctic. The 
Grant Lake lanceolate points have two possible 
sets of counterparts in the adjacent Arctic. One 
of these is the Artillery Lake complex at the 
northeast end of Great Slave Lake (MacNeish 
1951). Here the similarity seems quite obvious, 
although basal grinding, which is a constant at 
Grant Lake, is not mentioned as an attribute 
the Artillery Lake specimens. Giddings (1956, 
Fig. 75) illustrates two basally ground, bifacia 
blades which are vaguely similar, from his Site 4 
on the Maguse River, N.W.T., yet the chain 
relationships which he sketches with the westert 
Arctic clearly trends toward an Angostura type 
of point (Wormington 1957: 138-41). This can- 
not definitely be said of the Grant Lake points. 

As a possible supplement to these immedi- 


ately peripheral affinities, there seems to be a 


farther-flung alternative. The Grant Lake points 
Agate Basit 
collection first reported by Roberts (1943) fro 

eastern Wyoming and later illustrated by Worm- 
ington (1957, Fig. 46). I have not seen the Agaté 
Basin material, but the photographic likeness of 


appear to have close parallels in the 


some of its specimens to the Grant Lake points, 
supported by textual description, seems unmis- 
takable. In certain instances t 
exactly alike, 


ney are almost 
even to the occasional reworked, 
offset blade tip. There are differences too, of 
course, but they seem irregular rather than 
standardized, as, for example, the chevron-like 
flaking on several Grant Lake points, and the 
single shouldered specimen (Fig. 3 k). These 
are not attributes of the Agate Basin series. Ap- 
parently, too, the Grant Lake points differ in that 
their bases are always ground in addition to the 
basal lateral edges, whereas this feature is spo- 
Basin. It is unfortunate that 
Agate 


Grant Lake sites is not possible at this time, for 


radic in Agate 


further comparison of the Basin and 


neither has been thoroughly investigated. The 


other major diagnostic in the lowest terrace cul- 


si 
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that 
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a tool that is 
Arctic cultures in the 
characteristic of the Cape 
Alaska (Giddings 
lithic cultures in the 
n Arctic which are bel 


is the burin, 
ssociated with essentially 
New World. It 
Denbigh Flint complex in 


1951) and of those 


ntral 


and easter elieved to 


have descended in large measure from Denbigh. 

It is also known in nonmicrolithic contexts which 
the Denbigh tr: locali- 
s, such as the lowest horizons 


(MacNeish 1956) 


trait, 


dition in given 
Firth River 
Thus, in terms of 
the Grant Lake 


derived from the 


this par- 


ticular lowest terrace cul- 
prehistoric spread 


Arctic zone. M« 


angle 


ture must be 
culture across the 


re spec ifi- 
their 
New 


River an d also 


the Grant burins have 
altel he 
parallels w ound in the 


t Firth 


sest ith types 


Mountain and later levels a 


the siticctaliiion [ culture of northeastern 
Greenland (Knuth 1956) 
Hence, in this small collection from Grant 


le evidence of a fusion of 


Lake there is p 
and Plains traits, although nothing to sug- 


gest that the compounding action itself occurred 


nce more developing 
diem of 


ere. This highlights 


how such Plains traits came to ap- 
‘th where, in recent years, per- 


Eden, 
ttsbluff type have been found 


ar in the far nor 


ints of Folsom, Plainview, 


and Sx 


ctly good px 
A ngostura, 


a number of 


wid 


dispersed sites (Hibber 
1948; Skat 1 Giddings 
951; Larsen 195] 


As for the 


its situa- 


land anc 
Giddings | 

1, 1953; Harp 1958). 
ite, this much can be 
Keewatin District 


would have been subject to obliteration by all 


said: 
shows that it 


but the final, localized advance of the ice which 
yme approximately 4000 years B.Pp. (Flint 1956: 
then, that the k 
during the Ther- 


the 


might presume, west 


was occupied sometime 


terrace 


mal maximum, or Altithermal period, of 
preceding millenium. (In passing, it might further 
conjectured 


that the cultural remains on the 


sker top at Grant Lake stem from some theo- 


ticalls 


Ider occupation of this same locale, 
o few to confirm or 
The Agate Basin 
clarification of this dat- 


1943). The 


und there cleat belong to the collateral vari- 


facts are 


gate such a proposition.) 


site, turn, ‘rs little 


ng problem (Roberts point types 


ety of parallel flaked points which are so dis- 
tinctive in many ancient cultures of the Plains. 
This relationship is confirmed by indications of 
However, 


ntiquity in the geological context. 


the bones of modern Bison bison associated with 
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the Agate Basin points give an opposite impres- 


sion of Therefore, 
tion may have been a borderline case that came 
t ward the 


less antiquity. this occupa- 
end of the Anathermal period, or in 
Altithermal when the 
farther afield 
Quimby 1954) 


as viewed from the 


he early stages of 


tne 
paleo-hunters were spreading 
the drying grasslands ( 

In the Grant 
Lake I think 
the evidence, although slight, weighs in favor of 
a northward diffusion of 


final balance, 
area in the Northwest Territories, 
Plains culture. It may 
be suspected that such a movement was stimu- 


lated by the 
] 


desiccation of the Plains and the 
yatterns that coincided with 


While the 


not have furnished 


shifting ec 


gical 


th 


T 
] 
e ek r stages of glacial retreat. 


Moffatt ¢ 


with final answers to these complex problems, it 


ollection may 


them. 
it may well be an important instru- 


has surely broadened our 


Moreover, 


perspective of 


ment in their ultimate solution, in that it will 


have directed our attention to the marginal 


country of the Barren Grounds where decisive 


clues may yet be found. 
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VIKING FUND MEDALS AND AWARDS FOR 1958 


presented by 


THE WENNER—GREN FOUNDATION FOR ANTHROPOLOGICAL RESEARCH 


FOR OUTSTANDING ACHIEVEMENT IN THE FIELD OF ANTHROPOLOGY 


MEDALIST IN ARCHAEOLOGY 
chosen by 


THE Society FoR AMERICAN ARCHAEOLOGY 


JESSE D. JENNINGS 


An outstanding talent for administration, sig- 


nificant research in widely diverse areas, and 
righly effective teaching, have enabled Jesse Jen- 


nings to play an important role in the advance- 


mentof American archaeology. He hasdeveloped 


1 strong research and teaching program at the 
niversity of Utah, has served as Editor for the 


Society for American Archaeology, has partici- 


pated energetically in the Society’s affairs, and 


as played a major part in creating the annual 
Great Basin Archeological Conference. During 
decade with the National Park Service he 


1dministered important research and interpre- 

programs in the Southwest, the Southeast, 
and the Plains, thus contributing to the intelli- 
gent public appreciation of archaeology that is 
ssential to its healthy growth. Jennings began 
nis field research in the Middle West, then 
shifted to the Southwest, Guatemala, the South- 
east, and the Plains. His more recent work in 
the Great Basin culminated in the 1957 publica- 


n of his monograph on Danger Cave, a major 


contribution to archaeology which covers a long 


span of human occupation in a previously little- 
known part of the west. 


Medalist in General Anthropology, RayMonp W. FirtTH 


Medalist in Physical Anthropology, HENri V. VALLots 


PREVIOUS VIKING FUND MEDALISTS IN ARCHAEOLOGY 


A. V. Kipper, 1946 

O. Brew, 1947 

D. Kriscer, 1948 
L, Movius, Jr., 1949 
Emit W. Haury, 1950 

FRANK H. H. Roserts, Jr., 1951 


ALFONSO ( ASO, 1952 

Gorpon R. WILLEy, 1953 
DUNCAN 1954 
Eric S. THompson, 1955 
Junius Birp, 1956 

JAMES B. GriFFIn, 1957 
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basins became considerably reduced in area because of 


falling water levels caused by drainage through low east- 
rl tlets uncovered by retreating ice. There were two 
iditi of great size in the region. On the north- 
vest | | | Agassiz whose waters drained to the 
S rior basin and to the north lay glacial Lake Ojibwa- 
B 
In the beginning of this period spruce and pine trees 
minated the forests, but by the end of the period pine 
nad wo! er spruce in the southern parts of the region. 
h there was a brief increase of spruce toward 
the end of the period and following a minor glacial ad- 
he ¢ hran, in northern Ontario. The fact that 
Aqua-P lrur remains have been found much 
h in the upper Great Lakes region than have 
been fluted points suggests not only that the Aqua-Plano 
peor were later « ipants of the region but also that 
here was rthward movement of people following the 
l 1 northward moving zones of vege 
nd mals 
Also, the attempts of Aqua-Plano Indians to produce 
blad vith parallel flaking from such ill-suited stone 
| rt und taconite suggests that these 
1 me fror r were influenced from areas 
t ve types of stone more suitable for a 
flak technique 
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Hokkaido 


There is no 


sse way of life when it was brought to 


nd colonists historic times. 


cultures 


the development of the 


*kkaido. In fact, the evidence points to a continuum 
Early Jomon to historic times 
oreover, I strongly recommend that a qualified physi- 
unthropologist visit Hokkaido and examine closely the 
il remains found in the shellheaps and in such 
hat t IgOpp Otaru, where Mid lle and 
Jomon pottery is f 1. I am reasonably sure that 
ll find the hun types to be very similar to con 
rary Japanese and quite unlike the historic Ait 
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ht add tk further research on my part (Lope 
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Zone Dentat stamped eramics lefined by 
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vith, or emote inspiration from, the Hopewell 
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Middle Woodland 
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pottery members of the Abbott complex 
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elements are both early and late. As early examples he 
cites Matinecock Point Stamped (Smith 1950: 196). In 


this respect he is right. However, for late examples he 


] 
nly 


refers to one collared-rim sherd of Van Cortlandt 


Stamped which was illustrated by Skinner (1909: 118). 


The specimen is unquestionably late but the design in 
this case is the only one known from coastal New York 
e hough Van Cortlandt Stamped is common on 
nar tes. The “curved lines,” actually consist of a 
series of short, straight lines which are connected in such 
W s to suggest crescentic elements. The effect is 
lever but not truly curvilinear. Significantly, Skinner, 
who mmented about curvilinears in the very same 
paper (1909: 120), did not refer to the Van Cortlandt 
specimen as an example; instead he had to refer the 
eader to a sketch by Bolton (1909, Fig. 9 b) for a true 
nstar f a curvilinear decoration on a local sherd. 
This particular specimen is Matinecock Point Stamped 
R R | 
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Descriptive articles (Eldridge and Vaccaro 1952; Byers 


1954, 1955, 1956) have discussed various aspects of the 
(1955) 


conditions under which certain artifacts were 
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Ages were determined as of August and September 1958, 
but specific dates for each run are not listed. They 
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ASSOCIATION OF BISON WITH 
ARTIFACTS 
IN EASTERN WASHINGTON 


Anthropol Pape 
In 1954 Warren T. Lee found the horn core of a bison 
ssociated with a hearth and four tools on the east bank 
the Columbia River, at Quilomene Rapids, in western 
? pp. 247-54. Salt Grant County, Washington. The site was found when 


rflow from a reservoir in the Quincy scablands cut a 


hannel through the floodplain terrace The hearth and 

issociated materials were located in the wall of the chan- 

. * 358 Alt , nel 4 feet beneath the surface of the terrace. The finds 
; oe re important because they provide another association of 
bison with man in the Plateau which is probably equiva- 

oa a Iv. s lent in time to the little-known Cayuse I phase. On the 
87. Washingtor surface of the terrace at this location is a village with pits 
f at least 100 houses (Lee 1955). Some of the remains 

DousGLa from this village can be identified as Cayuse II in age 
x. eS ndatior (Swanson 1956). The point associated with bison (Fig. 
Andover, Mass 1 d) matches two from a house pit at the Schaake Village 
October, 1958 vear Vantage (Swanson 1958), where this type of point 


n be established as later than Frenchman Springs III 
ye associated with bison must 


be earlier than Cayuse II because it underlies a village 
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IN ALASKA 


I phase. This would mean an age of about a.p. 1300. This 


point type may thus have some use as a marker type for 


s been kind enough to call n en- the Cayuse I phase in the Central Plateau. Osborne (1953) 
my recent note on the occurrence has discussed questions concerning the presence of bison 
: in theast Asia and Alaska (Chard it a prehistoric time in the Columbia Plateau and has pre- 
relativel ented archaeological evidence for the presence of bison 
ae of feathes nper on the Alaska from late prehistoric time into the historic period. The 
pe le 
find here provides additional evidence for the 
x ouse pits ont 
listributior f bison in western North America, about 
ed I we 
, ; l n terms of the Vantage chronology 
gnated Norto r-stamped, 
rely with down feathers (Ciddines 
tistactory rac r lat n A Archaeological Surv t Columbia Basin Project 
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bison. a, pointed jasper implement with bifacial retouch; 
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b, large flake scraper of petrified wood with unifacial re- 
University of Wisconsin 
_—— sane ge hert end scraper retouched on one 


Madison, Wis face; d, pointed blade of petrified wood with bifacial re- 
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point types in the Central Plate: 


1956 Archaeological Studies in the Vantage Region of the Cx 
lumbia Plateau, Northwestern America MS, doctoral di 


ciated bones 


rtat University of Washington, Seartle Occupati« 
8 The Schaake Village Site in Central Washington. Amer 1. Bone awl made fron 
quity, Vol. 24, No. 2, pp. 161-71. Salt Lake City length of rib (Fig 
gular, cor hed | 
Eart H. Swanson bifacial retouch, part of bork 


Idaho State College Museum 


WarREN T. Let 4. Tip of cha 
Salem, Ore Tip of rg 
June, | 57 ¢ Broken chal 

Ch ra 


A SMALL ROCK SHELTER IN 
EASTERN WASHINGTON Smell river cobble with a 


ark 
The artifacts described here were collected by Warr ; 

T. Lee in 1953 from a shelter hollowed out of basalt by 

the action of Crab Creek, the only perenni ributa 4 

the left bank of the Columbia River between the junc four cut t I 

tions of the Spokane and Snake. The shelter is located it hes oa : 
semi-arid region near the western edge of Adams ; 

County where Crab Creek meanders in and out of Grant me: 


County on its way to the Columbia River at Beverly 


Washir (F ig 1) Testing revealed tw Ip 
levels and produced a small number of artifact The dr 
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1d asso- th fference in time between the two occupations at this Mis, JoHN AND CaRoLyN Ossorne 
small rock shelter cannot be calculated, it is likely that 1952 Material Culture of an Upper Coulee Rock Shelter. Ameri 
> can Antiquity, Vol. 17, No. 4, p 352-9. Sale Lake City. 
the materials of Occupation 2 are of Cayuse III 4ge, thus i 
, widi another distinctive implement for that period Swanson, E. H 
which probably extends from late prehistoric time into 1956 Archaeological Studies in the Vantage Region of the Co 
1 ¢ the early historic er Since little has been done to define lumbia Plateau, Northwestern America. MS, doctoral disser 
tation, University of Washington, Searle 
f the Cayuse III phase, the small point from the second ; . 
! 
pation m eof value in future work. 
Eart H. Swanson 
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THE EDGAR SITE, NORTHWESTERN 
WYOMING 


The area around Cody in northwestern Wyoming is 
xtremely rich in archaeological sites. One of these, the 
Horner or Sage Creek site, is now well known as the locus 
f the Cody complex, a varied group of “Yuma” imple- 
ments dated about 5000 s.c. (Wormington 1957: 127-8) 
Extensive tipi-ring sites have been found on the tributaries 

the South Fork of the Shoshone River and in other 
ations near Cody. These so-called tipi rings are perhaps 
elated to those of the Boysen Reservoir in west central 


Wyoming (Mulloy 1954a). There are also indications of 


} 


nting camps of the Crow, Shoshone, and Ogalalla Sioux 
whose trails met here in protchistoric and early historic 


mes. The Oregon Basin, approximately 7 miles south 


t of Cody on the Greybull road, is a large, somewhat 


ur depression containing a small and shallow lake 


While this lake today is not much larger than a waterhole, 
ng the Pleistocene pluvials it could have reached a 

tal extent of about 10 square miles. Pictographs have 
been discovered both on the sandstone cliffs to the south- 
west of the basin and directly east of the abandoned Wiley 
mine located 3 miles southeast of the basin. Two and a 
half miles to the east at Mud Springs is a group of tipi 


ngs. The entire area today is leased to the Ohio Oil 


Company and is covered with roads, making access to all 
parts ea 

Several years ago Robert Edgar of Cody and his father, 
both tive amateur archaeologists, discovered the site 


which has been named for them. I am grateful to Edgar 
taking my wife and me to the site and for loaning me 


lection for study. The Edgar site is located just 


uth rim of the Oregon Basin, approximately 
l yards east of Sidney No. 4 Well of the Ohio Oil 


Company, at an altitude of 5290 feet. The site itself is an 


\ 


eroded and windblown surface about 200 yards across, 
d sloping down towards a cattle wallow to the south; the 


latter may mark a small spring. Surface collections at the 


2. [Swanson and Lee Artifacts from the rock site by Robert Edgar, his father, and his brother have pro- 

| _ edony point from Occupation 2; b, chert luced a large and interesting assemblage of projectile 

r (QQ rom (the earlier) Occupation 1 chalcedony point points and other stone artifacts. Further material was col- 
5¢ rom Occupation 1: d, bone awl from Occupation 1. lected by my wife and me when we visited the site in 


- 
\Ithough | Fengsle of d Git tnche July 1957. Altogether there are 75 artifacts from the site 
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the McKean Lower Level probably equating 
Butte I and 


liocarbon dates of 3 


the Upper Level with Signal 
287+600 


ire years 

B.P. for the McKean | pper Level and 3540+22 ), 3350 
25 nd 3506+22 ears B.P. for comparable material 
from the Shoshone Basin of Wyoming (Mulloy 1954b: 
456). Signal Butte I is dated at 3440+ 120 and 2950+ 200 
irs B.P. (Libby 1954). The Edgar site, therefore, partially 
fills the ng hiatus in northwestern Wyoming between 
he Cod mplex and the historically known tribes in 
he region. In Mulloy’s (1952) system for the Northern 
I s tl te would fit into the Middle Period, probably 
I r part. Evidence further east suggests that ex- 
n would separate the assemblages at the Edgar site 
which have been mixed together by erosion and would 

i I igraphic uccession of them 
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ggest both temporal and marg textiles. This problem, of course, has been the subject of 

the full bloom of Late Nazca style, as many conferences, including one sponsored in 1956 by the 
asting its long shadow before Centre International d’Etude des Textiles Anciens. where 
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charcoal among groups 


f basalt fragments. Such sites occur in the sand hills of 


the western basin and in an area in the sand hills of the 


s ’ n basin apart at in which the scraper-plane 
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